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BRIEFLY TOLD. 
Kpcapmabie Ss 

Dr. LOVE ON ACETYLENE AS AN ENRICHER.—In this issue will be 
found a valuable communication from Dr. E.G. Love, the painstaking 
and competent official gas analyst and examiner for this city, which 
communication has to do with the value of acetylene as an enricher to 
the gas maker. Dr. Love is never an enthusiast, nor has he any axe to 
grind, and as his competency to discuss this question from the stand- 
point of an expert is undoubted, his presentation of the subject is sure 
to command close attention from those who are concerned in the pur- 
chase and manipulation of gas enrichers, and who are anxious to learn 
whether calcium carbide is within their reach as an important and 
economical member of the enriching class. His conclusions are so 
tersely presented that comment upon them would appear superfluous, 
for the diagram and the accompanying tables tell their story in most 
precise way. It will be noted that, admitting that carbide of calcium 
could be obtained for $20 per ton—and we are bound to say the outlook 
for securing the material at anything like $20 per ton is very slight— 
the cost of enriching an uncarbureted water gas to 25-candle power, an 
operation requiring the use of 25 per cent. of acetylene, would amount 
to something like 46 cents per 1,000 cubic feet, which puts it out of 
court at once in this respect ; or, as Dr. Love says, the cost reaches ‘‘ a 
figure which is prohibitory.”” The outlook in the instance of its use for 
enriching a lean coal gas is somewhat brighter, the Doctor declaring 
that the cost of enriching a 7.6-candle coal gas to a 20-candle value 
would be 15 cents per 1,000. There seems to be some promise of hope 
in this, but not so much that one need grow wildly enthusiastic over it. 
As we said before, Doctor Love’s figures will certainly receive careful 
study, especially so if taken in connection with the paper by Mr. F. L. 
Slocum, on ‘‘ The Enriching Value of Benzol and Acetylene,” which 
will be found on pages 89, 90 and 91 of our current issue. It is note- 
worthy that Mr. Slocum declares that unless calcium carbide can be 
sold for $20 per ton, acetylene will not be a competitor of benzol for en- 
riching purposes, with the market value of benzol ruling at 2.9 cents 
per pound. 


Figp’s ANALYsIS FOR 1894.—We are in receipt of a copy of Field’s 
Analysis of the accounts of the principal gas undertakings in England, 
Scotland and Ireland for the year 1894, which brings this admirable 
book to its 26th year of publication. Nor has its growth in years 
detracted any from its vigor, for its story of 1894 is even more vivid and 
complete than those which preceded it. The ‘‘ Analysis’ is neither 
broad nor thick, but its well put up pages teem with evidence of the 
labor that has been put on them; and so well is it tabulated and worked 
out that he who would almost at once gain a perfect knowledge of the 
gas supply of the many populous places ‘‘digested” by the book, can 
secure that knowledge by not much more than a glance at it. The lay- 
man into whose hands a copy of Field’s Analysis might stray no doubt 
would open his eyes on reading that during 1894 the three great London 
Companies carbonized 2,768,073 tons of common coal and 94,243 tons of 
cannel coal, of which quantities the Gas Light and Coke Company used 
1,825,599 tons of common and 77,897 tons of cannel, the South Metro- 
politan, 734,327 tons of common and 9,378 tons of cannel, and the Com- 
mercial, 208,147 tons of common and 6,608 tons of cannel. This coal 
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produced a total quantity of 29,173,521,000 cubie feet of gas, of which 
make 19,454,791,000 cubic feet is to be credited tothe Gas Light and Coke 
Company, 7,541,559,000 to the South Metropolitan, and 2,177,171,000 to 
the Commércial. The unaccounted- for gas_amounted to 1,534,530,000 
cubic feet, which averaged out as follows in per cent. of make: Gas 
Light and Coke, 4.85; South Metropolitan, 5.93; Commercial, 6.63. 
This vast quantity of gas was distributed to 350,379 private consumers 
and te 76,242 public lamps, through a total length of main equalling 
3,020 miles; +The consumers and the main mileage of the three Com- 
panies aré thus returned : 
No. Consumers. Milesof Main. 
_ Gas Light and Coke Company. 219,396 1,928 
‘South Metropolitan........... . 108,022 __ 825 
Commercial. 6... si ceske Sees 22,961 267 


The coke made amounted to 1,714,161 tons, of which 394,518 tons were 
used as fuel for carbonizing purposes, and the tar made per ton of coal 
carbonized averaged, for the three Companies, 10.1 gallons. The am- 
moniacal liquor made per ton of coal carbonized averaged 28.5 gallons 
of 10-oz. strength. The business of the Gas Light and Coke Company 
showed, in quantity of gas sold as compared with 1893, a loss of .01 per 
cent., while the South Metropolitan showed a gain of 6.56 per cent., 
and the Commercial a gain of 1.86 per cent. The greatest sendout for 
any single 24 hours in the year was: By the Gas Light and Coke Com- 
pany, 105,097,000 ; the South Metropolitan, 36,920,000 ; the Commer- 
cial, 11,356,000. The proportion of maximum daily delivery to annual 
make was: The Gas Light and Coke Company, ;}; ; South Metropoli- 
tan, 33; ; Commercial, ;4;.' But if we do not stop somewhere we shall 
have, in unfairness to Mr. Field, revealed too much of his cunning as an 
arranger of accounts ; and we thus may take leave of his valuable 
work by remarking that that which we have reproduced is but the sim- 
plest tithe of the much that is contained between its covers. Orders for 
the Analysis may be sent to us. 





Notgs.—We said last week that the gas rate at Brockton, Mass., as 
per the recommendation of the Board of Gas and Electric Commission- 
ers, had been put by the Company at $1.50 per 1,000 cubic feet, which 
is true, but not in the sense that it was a hard-and-fast price. Under 
the agreement the gas is billed at $1.75 per 1,000 cubic feet, and those 
who settle their accounts on or before the 15th day of the month are en- 
titled to a rebate of 25 cents per 1,000. The Company’s notice of the 
change informs the residents that this schedule is to apply to gas fur- 
nished for all purposes, from which one can only infer that gas for 
heating and cooking uses, which had heretofore been sold in Brockton 
at the rate of $1.25 per 1,000, is to cost hereafter $1.50 per 1,000. This 
may be good business, but to many a Brocktonite the practice will look 
a bit like sulking on the Company’s part.——The celebrated Attorney: 
General of Illinois (Mr. Moloney), whose greatest stock in trade seems 
to be a desire to harrass the Chicago Gas Companies, recently examined 
the books of the Companies for the purpose of determining whether 
they had been in reality. carrying on business as a trust, in violation of 
the injunction against that method, or as separate institutions. He was 
assisted in his hunt by Mr. E. 8. Dreyer, and master and man subse- 
quently reported that the injunction was not being violated.——On Au- 
gust 6th the National Bank of Augusta, Ga., will sell at public auction 
eight shares of the capital stock of the Gas Light Company, of Augus- 
ta, Ga. The sale will be held at ‘“‘the door of the Court House, of 
Richmond county, Ga.,’’ which means that it will take place in Augus- 
ta.— It is expected that the Springfield (Mass.) Gas Light Company 
will be ready to supply gas in West Springfield on or about August Ist. 
——tThe application of Edward W. Andrews for the appointment of a 
receiver for the Racine (Wis.) Gas Light Company has been withdrawn. 
——Miss Lucille Martindale has been elected Secretary and Treasurer 
of the New Castle (Del.) Gas Company.——John J. Nolan has filed a 
suit in the Superior Court of Evansville, Ind., against the authorities 
of that city, to restrain them from entering into any contract with the 
Evansville Gas and Electric Light Company, on account of the public 
lighting, under the bid of the latter submitted last June and accepted 
by the authorities—the details of the bid and its acceptance will be found 
in our item columns for July ist. The burden of Nolan’s complaint is 
that as the bid of the Peoples Electric Light Company was the only one 
which conformed to the specifications that bid should have been accepted 
instead of the one submitted by the Gas Company.——Judge Bell has 
continued the preliminary injunction restraining the Tyrone (Pa.) Gas 
and Water Company from adding to its stock, until the final hearing 
on the merits of ee case is had, which argument is to be heard on the 
234. inst, . 





Acetylene as an Enricher.' 
oe 
By Dr. E. G. Love. 

The future of the earbide of calcium, so far as the gas industry is con- 
cerned, will depend primarily upon its cost, the quantity of acetylene 
obtainable per ton of carbide, and the value of the acetylene as an en- 
riching agent. 

As to the cost of the carbide, there does not seem to be any probability 
that it can be produced at a price which will make it available to any 
considerable extent as an enricher in the manufacture of illuminating 
gas. There are special cases in which it will doubtless be of great value, 
even though its market price is altogether too high-for ordinary use. 

Regarding the-yield of acetylene and its enriching value, considerable 
has already been done experimentally to determine these points, and in 
what follows I give some reniits which I have obtained in these direc- 
tions. 

Theoretically a pound of pure carbide will give 5.91 cubic feet of 
acetylene, at 60° F. and 30 inches pressure. This yield cannot be ob- 
tained in practice, however, owing to the various impurities which the 
carbide contains. 

The highest result which I have obtained was 5.34 cubic feet, and the 
lowest 4.38 cubic feet per lb., the average being a little over 5 feet per 
Ib. at 60° F. and 30 inches pressure. The tests were made upon differ- 
ent samples, and the quantity of carbide used ranged from 2.28 ounces 
to 11 ounces. I see no reason why the carbide, when furnished in large 
quantities, cannot be expected to yield 5 feet pertlb., or 10,000 feet per ton. 

In some cases the resulting acetylene was strongly contaminated with 
sulphureted hydrogen, while in others it was entirely free from this im- 
purity. 

Its illuminating power is remarkably high, greatly exceeding that of 
any other gas, and in order to avoid smoking it is necessary to burn it 
in small quantities. I have obtained, as the average of a large number 
of tests with different samples of gas, 56.22 candles for a consumption 
of 1,224 cubic feet, or 229.65 candles for 5 feet. The quantity of foreign 
gases in the samples tested in no case exceeded 1 per cent. The burner 
used was Bray’s 0000 flat-flame, which developed a flame without smoke. 

In these tests I aimed to determine the quantity of light which would 
be obtained in ordinary practice. The somewhat higher result of 240 
candles, which has been reported, was obtained by burning the gas in 
larger quantities and under especially heavy pressures. 

Experiments to determine the enriching value of acetylene were made 
with uncarbureted water gas, carbureted water gas of low illuminating 
power, and poor coal gas, These were compressed in steel cylinders for 
transportation to the laboratory. 

The acetylene for these experiments was prepared with special care, 
and after collecting in a holder was submitted to analysis, and none 
was used which contained more than 1 per cent. of gases. not absorbed 
by bromine and caustic potash. In most cases the gases other than 
acetylene amounted to from 0.4 per cent. to 0.7 per cent. No attempt 
was made to make any one series of tests with a single lot of acetylene. 

Tests with Uncarbureted Water Gas.—This gas, which had been 
subjected to lime purification, had the following composition : 





Re ereeer ers tee 49.92 per cent. 

Carbonic oxide............ ot) 3 CBD 

po eee re ree 3.17 e 

DOOR 6 566 hws cn sdeeevesevus 8.79 " 
100.00 


The solubility of acetylene in water, and its high illuminating power, 
rendered it very doubtful whether accurate results could be obtained by 
the simple measurement of the gases and their mixture in a holder; but 
in order to determine the extent of this probable source of error, some 
experiments were first made with mixtures, in which the quantities of 
the two gases were determined by means of accurate meters, but of 
which no analyses were made. These results are given in Table I. 


TaBLe I.—Mixtures of Acetylene and Uncarbureted Water Gas. 
Mixtures not Analyzed. 


Acetylene, Water Gas, Candle Powerfor Illuminating Value 

Per Cent. Per Cent. 5 Ft. of Mixture. of Acetylene. 
19.02 80.98 12.44 65.40 
20.30 79.70 15.47 76.21 
21.14 78.86 18.68 88.36 
23.51 76.49 24.90 105.91 
24.82 75.18 - 26.81 108.02 





1. This paper contains-the substance of the lecture delivered-by Dr. Love on this subject 
at the May, 1895, meeting of the Society of Gas Lighting; and should be regarded as the com- 
| pletion thereof.—Eps. 
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Bray’s standard union No.7 burner was used in determining the can- 
dle power of all mixtures. This burner was not adapted to the poorer 
mixtures, and probably not to the very highest, but it was employed for 
all, as enabling one to make a better comparison of results. In most 
cases the consumption was from 4 to 5 feet per hour, the results being 
corrected to 5 feet. i 

White the figures obtained may be considered as approximately cor- 
rect, it is probable that the irregularity would have been greater with 
mixtures containing smaller percentages of acetylene, and the method 
was, therefore, so modified that in all other tests the mixtures were an- 
alyzed. 

No attempt was made to accurately measure the gases which were 
mixed on their way to the holder, but a test burner was connected with 
the inlet of the holder so that the mixture could be lighted at any time 
and some idea of the candle power be gained by simple inspection. 

After effecting the mixture of the gases photometric tests were made 
in duplicate, and the sample of gas for analysis was taken between the 
tests. 

A second series of tests with uncarbureted water gas was made in the 
manner described, the results of which are given in Table II. 


TaBLE II.—Mixture of Acetylene and Uncarbureted Water Gas. 
Mixtures Analyzed. 


Acetylene, WaterGas, Candle Powerfor Illuminating Value 
Per Cent. Per Cent. 5 feet of Mixture. of Acetylene. 
14.36 85.64 1.14 7.94 
18.38 81.62 — 11.65 63.38 
24.66 75.34 29.45 119.42 
27.84 72.16 40.87 146.80 
38.00 62.00 73.96 194.63 


Tests with Carbureted Water Gas.—The gas used in these experi- 
ments had received its enriching material from naphtha, and originally 
had an illuminating power of about 28 to 29 candles. Gas of this qual- 
ity usually contains from 14 to 16 per cent. of hydrocarbons absorbable 
by bromine. 

The sample was compressed to 16 atmospheres, the method of com- 
pression being such that no condensed products could accumulate in 
the cylinder. 

The mixtures with acetylene were not made until considerable gas had 
been used for other purposes, and the pressure had thereby been reduced 
to about 6 atmospheres. It then had an illuminating power of 13.5 
candles by the flat flame burner, equivalent to 17 or 18 candles by 
Sugg’s London argand. 

It is an interesting fact that the compressed gas, having an illuminat- 
ing power of 13.5 candles, contained 13.2 per cent. of gases absorbable 
by bromine, showing that a very serious loss in illuminating power is 
caused by the condensation and removal of a comparatively small pro- 
portion of the heavy hydrocarbons, doubtless composed to a great ex- 
tent of benzol vapor. 

This gas was mixed with acetylene, and the mixture tested in the 
manner already described. The following results were obtained , 


TaBLE III.—Mixture of Acetylene and Carbureted Water Gas. 
Mixtures Analyzed. 


Acetylene, Water Gas, Candle Power Candle Power for Syents Value 
Per Cent. Per Cent. of Water Gas. 5 ft. of Mixture. of Acetylene. 
4.50 95.50 13.5 22.69 217.78 


8.40 91.60 13.5 29.54 204.40 
11.21 88.79 13.5 35.05 205.71 
15.06 84.94 13.5 42.19 203.98 
21.44 78.56 13.5 52.61 195.90 


Tests with Coal Gas.—The gas used in these experiments was said to 
have had originally an illuminating power of 16 candles; but after 
compression to 16.5 atmospheres the candle power was found to be 7.59 
in the flat-flame burner and 10.91 in Sugg’s London argand. 

It contained 4.62 per cent. of hydrocarbons absorbable by bromine. 
The mixtures with acetylene were analyzed and tested photometrically 
the same as in the tests with water gas mixtures. The results are given 
in Table IV. 


TaBLE 1V.—Mizxtures of Acetylene and Coal Gas. Mixtures An- 
alyzed. : 


Acetylene. Coal Gas. Candle Power Candle Power Illuminat’g Value 
Per Cent. Per Cent. of Coal Gas. for 5 ft. of Mixture. of Acetylene. 
4.49 95.51 7.59 14.16 153.90 
9.08 90.92 7.59 22.44 171.14 
11.28 88.72 7.59 26.98 179.52 
17.62 82.38 7.59 38.02 180.34 


The results contained in Tables J, and IV, will be found in the ac- 





Since the preparation of this paper I have seen some results obtained 
by Prof. V. B. Lewes on the enriching value of acetylene when added 
to 13-candle coal gas. These results will also be found on the diagram, 
together with similar figures obtained by.the same writer with mixtures 
of acetylene and hydrogen. 

In order to form some idea of the cost of enrichment by acetylene 
let us assume that the carbide can be had for $20 per ton, and that a 
ton will yield 10,000 cubic feet of acetylene. 

Perhaps the first use for cheap acetylene would be for the enrichment 
of uncarbureted water gas. From Table II. it appears that such a mix- 
ture having an illuminating power of 25 candles would contain 23 per 
cent. of acetylene; or the enriching material for 1,000 cubic feet of 
such gas would cost 46 cents—a figure which is prohibitory. 

In a similar manner, if acetylene were added to coal gas of 7.6 can- 
dles to bring it up to 20 candles, the enriching material would cost 15 
cents per 1,000. 

It has been proposed to mix the acetylene with air, and consume it 
in small burners; but the danger of forming an explosive mixture is 
such that this plan will probably find little favor. 

The most hopeful outlook for acetylene as an illuminant seems to be 
its use, without admixture, in burners consuming from 1 to 1.5 cubic 
feet per hour. 








Notes on the Construction of the New York and East 
River Gas Company’s Tunnel.! 
entities 
[A paper read by Mr. Watton I. Arms, C.E., before the Boston Society 
of Civil Engineers. ] 

During 1891 and 1892 the East River Gas Company, of Long Island 
City, a corporation with works situated on the Long Island shore of the 
East river, obtained from the New York State Legislature a new char- 
ter, and such necessary legislation as to permit the extension of their 
mains across the East river into the city of New York. This project 
had many important features to recommend it. New York, with an 
average of 45,000 inhabitants to the square mile, presents, to a gas en- 
terprise, the favorable conditions of a much concentrated population. 
The citizens have long been strenuous in their efforts to abate all nuis- 
ances surrounding their dwellings, and they are quick to appreciate im- 
provements in that direction. As the manufacture of gas in the heart 
of the city has been found very objectionable, the location of such 
works outside of the city is an important consideration. For another 
reason, the location of the works of the East River Gas Company was 
most happy ; for while so situated as to derive the benefits of the enor- 
mous difference in value between city and suburban real estate, yet 
these works are directly opposite the heart of the residential district of 
New York and but half a mile distant from the city. Here 12 acres of 
land had been secured for plant purposes, with a river frontage of over 
800 feet, on which there is sufficient room for the erection of a plant of 
50,000,000 feet daily capacity. 

The most important point in this whole enterprise was how to bring 
the gas across the East river. ‘The feasibility of constructing a tunnel 
under the river through which the gas mains might be laid was dis- 
cussed, and after some preliminary surveys and examinations a route 
was decided upon from the works of the Company at Ravenswood, 
Long Island City, to between 70th and 71st streets, New York, passing 
under Blackwell’s Island and the east and west channels of the East 
river. On about this line of location some eight or ten pipe soundings 
were made in the two river channels, all of which indicated a rock bot- 
tom ; and the results of these, together with surface indications, where 
at both the Long Island and New York shores, as well as on Black- 
well’s Island, bed rock lay exposed, led all to conclude that nothing but 
rock was to be encountered. On these investigations a contract was en- 
tered into on June 25, 1892, for the construction of a supposedly rock 
tunnel, which the contractor guaranteed to complete by April, 1893. 

Work was begun at the Ravenswood or Long Island side on June 28 
by sinking a shaft about 200 feet back from the river, 9 feet square, to a 
depth of about 148 feet below the surface; while at New York, on July 
7, a shaft of the same dimensions was started on private property front- 
ing on 71st street and East river, and sunk to a depth from the surface 
of 139 feet. In both these shafts rock was entered after about 8 feet of 
soil ; but while the rock at New York was quite dry, at Ravenswood it 
proved seamy and very wet. 

The tunnel roof grade had been established at 109 feet below mean 
high water at the New York shaft, with a grade for drainage of 4 of 1 
per cent. towards Ravenswood. This gave a minimum cover of 41 feet 
at the deepest point in the west or New York channel of the East river, 








companying diagram, 





1, Reprinted from the Journal of the Association of Engineering Societies, 
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where there is 70 feet of water at mean high tide. The east, or Long 
Island channel, is comparatively shallow, the deepest point being only 
35 feet below mean high water level. The one thing feared was that 
fissures yielding large volumes of water might extend to the tunnel 
roof and largely augment the cost of pumping. The size of the tunnel 
section was to be 8 feet 6 inches in height by 10 feet 6 inches in width, 
this giving sufficient room for the laying of two 3-foot gas mains and 
one 4-foot main. 

In the shafts, on both sides of the river, the headings were now 
turned, At Ravenswood the work was delayed by meeting considera- 
ble quantities of salty water, but at New York the tunnel was practical- 
ly dry until towards the end of December, 1892, when, at a distance of 
338 feet from the shaft, a fissure was struck yielding about a 3-inch 
stream of salt water. The rock to within 20 feet of this point had been 
the regular hard New York gneiss, with a dip towards Long Island of 
10° from the vertical, and a strike north and south at right angles to the 
direction of the tunnel. Here it gradually began to soften, becoming 
more and more micaceous until when about 20 feet beyond the water- 
bearing fissure the rock suddenly terminated, running into a vein of 
soft material with the same dip and strike as that of the rock. 

This new material proved to be a vein, principally of decomposed 
feldspar, gray in color, crumbling easily, and with no perceptible grit. 
It still preserved a rock structure, and was perfectly dry when undis- 
turbed. But its exposed surfaces were quickly acted upon by water, 
which it would absorb and then wash away quite rapidly. The water- 
bearing fissure and this soft vein were connected ; more water was also 
met at the junction of the rock and the soft material, and later experi- 
ence proved that in passing through these soft veins water was always 
to be found next to the rock—a sort of watercourse on both sides of the 
soft vein. 

Had it not been for encountering this water, the tunnel might have 
been carried through the soft material without employing compressed 
air, though the prudence of attempting this might be questioned, for 
nothing more insures the safety of both the men and the work than com- 
pressed air in sub-aqueous tunneling. 

The finding of this soft material, so unexpected, was quite a set-back 
to all concerned. However, it was decided to drive a small timbered 
drift, about 4 feet wide by 6 feet high, to investigate the ground ahead 
and find how much of this material was to be penetrated before solid 
rock was again met. This drift was started and driven in for about 6 
feet. Meanwhile a most destructive action was going on between the 
water and the soft material. The water running along the face of the 
rock had washed out a cavity overhead in the soft ground. The walls 
of this cavity were gradually breaking away, and the clay-like substance 
falling down would close the outlet of the water into the tunnel. The 
water would then accumulate in this pocket, softening up fresh mater- 
ial on the sides until it had gained a sufficient head to burst through the 
dam which confined it, when it would come rushing into the tunnel, 
carrying with it large quantities of the softened material. These rushes 
were accompanied by a loud bubbling sound that quite mystified the 
men, which was, of course, the sound of the air displacing the water in 
the cavity. As soon as the pocket had emptied itself, for a time the 
trouble was over, until with the falling of more material the outlet was 
again closed and the operation was repeated. 

These rushes of water, with the accompanying sound of the bubbling 
air, soon became more and more alarming to the men. The cavity was 
constantly increasing in size and extending up toward the river bed. 
Each recurrence would now send the men running for the shaft, by 
no means certain that the river had not at last made a connection with 
the tunnel. 

All work in the small drift was abandoned, and on December 3ist a 
bulkhead was hurriedly constructed, ‘at the face, to prevent the threat- 
ened flooding of the shaft. Up to this time over 25 yards of material 
had been washed into the tunnel, all of which had come from along 
the rock face. With the river bed only 45 feet above the tunnel roof, 
there is every reason to believe that this bulkhead was put in none too 
soon, and a connection with the river narrowly averted. The bulk- 
head was well packed with hay to prevent, as much as possible, further 
washing of the material, and a discussion was now entered into as to 
the method of future procedure. The contractors were in favor of 
abandoning the heading and returning to the shaft, to sink to a lower 


to pass through it, it was finally decided to abandon the heading and 
return to the shaft, sinking some 150 feet deeper. On this new level 

nothing but rock was encountered. In the East river tunnel, however, 

the soft material was clearly a decomposed vein, and to what depth this 
decomposition might extend was unknown; so that as there were no 

well founded reasons in this case for expecting any better conditions at 

a lower level, it was decided to first attempt to drive the present head- 

ing, in compressed air, leaving the sinking as a later expedient should 

the proposed means fail. 

An arrangement was made with the contractors by which the Com- 
pany was to share the expense of the work in soft ground. It was at 
this time that the writer became connected with the work, having charge 
of installing and conducting the compressed air operations for the 
Company. 

To form the compressed air working chamber, a solid brick wall or 
bulkhead, 8 feet thick, was built across the tunnel into gains in the 
rock about 40 feet back from the heading, and containing a cylindrical 
steel air lock, 6 ft. in diameter and 10 ft. long. 

In the engine room, the 18 in. x 24 in. Ingersoll piston inlet com- 
pressor, used heretofore for running the rock drills, was supplemented 
by a small Rand compressor, and both arranged to supply, indepen- 
dently, compressed air to the working chamber below. Incandescent 
electric lighting was introduced into the tunnel, which is almost a ne- 
cessity in compressed air operations, as common illuminants produce 
an enormous quantity of smoke when burning in compressed air. A 
telephone was also taken into the working chamber, by which instant 
communication could be had with the engine room in case any sudden 
increase of air pressure should be desired. 

On February 25, 1893, operations were commenced in the heading 
under 35 pounds of air pressure. The previous work here had greatly 
increased the difficulties, and it was not long before the air pressure had 
to be raised to 42 pounds to control the water. 

The excavation was advanced under a cylindrical steel roof, built up 
of plates 3 ft. long and 1 ft. wide, of 4 in. sheet steel, to the four sides 
of which were riveted angle bars 24 in. x 2in. xjin. These plates 
were bolted together in a heading about 6 ft. high. In the erection of 
this roof, poling boards were used for each plate, and a bulkhead car- 
ried down with each ring as erected. When the heading had been ad- 
vanced about 20 feet from the rock. a 12 in. x 12in. yellow pine mudsill 
was introduced along the bottom of the heading, and on this the roof 
was carried by means of radial timber bracing. The excavation was 
now carried down on both sides of this mudsill, to a distance of about 
10 feet from the rock, the steel roof being extended well down on the 
sides. A circular section was thus excavated, in which brickwork was 
laid, four courses thick, and with an internal diameter of 10 feet. Be- 
tweeen March 4th and 16th a great deal of trouble was experienced. 
Air pressure was several times to 48 pounds, and the work progressed 
very slowly on account of the many inrushes of water and softened 
material. It was not until the 8th of April that the last section of 
brickwork in the soft material was completed and rock again entered 
after passing through 29 feet of this decomposed material. Of the ma- 
terial met in driving through this vein, at first 9 feet of the gray decom- 
posed feldspar was penetrated, a vein of 4 inches of hard quartz was 
then met, and this was followed by 6 feet of pure white decomposed 
feldspar, smooth and soft as plaster. The remaining 14 feet was made 
up of layers of feldspar and chlorite. This chlorite, deep green in color, 
flaky and grease-like to the touch when wet, proved to be very trouble- 
some material, as it was easily converted into a fluid state by the water, 
which was again encountered next to the rock. 

At the Long Island shaft the work up to this time had progressed to 
about 250 feet from the shaft. The material so far encountered on this 
side was a hard, seamy gneiss, bearing considerable quantities of salty 
water, containing iron lime and magnesia. Soft ground was now met at 
this end in a seam about 4 feet wide, of chlorite. 

As this material was perfectly dry and not thoroughly disintegrated, 
the tunnel was timbered through this seam without difficulty. Several 
similar veins were thus met and passed through, until at a point 285 
feet from the shaft, where, after drilling for about 2 feet through rock, 
a soft green, almost liquid chlorite vein was struck, which began flow- 
ing in through the drill holes with great force. 

These holes were plugged, but as it was necessary to know what was 





level and start anew in hopes of meeting more favorable conditions at 
a greater depth. 
There had been a somewhat similar experience on the Croton aque- 


duct, where that tunnel passes under the Harlem river. Soft material | 
had been encountered on the first established level, which proved so 
roublesome that after two or three unsuccessful attempts had been made 


ahead, and as with 100 feet of cover between the tunnel roof and the 
river bottom it was thought that the condition of affairs could not be 
very serious, it was decided to continue driving ahead without air 
pressure, and with a timbered heading. To see what the material would 
do several hand holes were put into the rock face with the object of 
blasting out a hole about 2 feet square through the remaining 2 feet of 
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rock, to the chlorite. Before blasting, however, the precaution was 
taken to build a bulkhead, some 40 feet back from the face. On fireing 
the holes an inrush of many yards of material took place, which was 
finally checked by some rock fragments closing the opening through 
the rock. 
_ After several desperate attempts on the part of the contractors to con- 
trol this material and make progress, the work was finally abandoned 
in the latter part of March, and as a 4-inch stream of water was now 
flowing from the heading, pumping was discontinued and the shaft and 
tunnel allowed to flood. 

At the New York end, work was still being carried on in compressed 
air. The rock encountered at the other side of the soft seam closely re- 
sembled the decomposed material which had been penetrated before, 
and consisted of alternate layers of feldspar and chlorite, with an occa- 
sional vein of quartz. It was quite soft, though requiring drilling and 
blasting, and eventually it had to be lined. After the heading had been 
driven about 69 feet into this rock the Company decided, in spite of the 
uncertainty as to the material ahead, to remove the air pressure and to 
call upon the contractors to resume their contract. Upon removing the 
air pressure, however, the brickwork through the soft seam proved so 
unsatisfactory in excluding the water, that air pressure was again put 
on, and it was decided to line the brickwork with a circular cast iron 
lining. Although this brickwork was only 10 feet in inside diameter, 
a lining was designed 10 feet 2 inches in the clear, as it was now desired 
to make the tunnel bore as large as possible. To putin this lining, some 
of the brickwork had to be cut out, which was then removed in sections, 
enough for one ring of plates at a time. The lining consisted of rings 
of plates or segments, each segment being about 3 ft. long and 1 ft. 4 ins. 
wide, with internal flanges 4 ins. deep from the back of the plate. The 
metal in both the back of the plate and the flanges was 1} ins. thick. 
All the joint faces of the segments were planed and 1-inch bolts used 
for fastening them together. A complete tunnel ring was composed of 
nine segments and a small inverted key about 8 inches wide. Diffi- 
culties between the Company and the contractors, which had been 
brewing for some time, now culminated and the courts were appealed 
to to settle the differences. This caused a cessation of work for a short 
time until the Company were empowered to take possession and resume 
the work of construction for themselves. The work of putting the cast 
iron lining into the brickwork was necessarily a very slow operation. 
The lining was extended well into the rock on both sides of the soft 
vein, and a wall built at both ends between the rock and the iron lining 
to confine the Portland cement grout which was now introduced back 
of the plates. To effect this grouting 1}-inch holes had been drilled and 
tapped through the back of several plates in eachring. Through these 
holes the grout was pumped by means of a Cameron pump, and after 
the space between the brickwork and the lining had been thoroughly 
grouted, the work was found, on taking off the air pressure from the 
heading, to be perfectly water-tight. It was not until near the end of July 
that the work of lining the brickwork was completed and driving ahead 
in the rock was resumed. Then, when an advance of only 10 feet had 
been made, a second soft seam was encountered about 80 feet beyond 
the first one, and a test pipe was driven to a horizontal depth of 70 feet 
without encountering anything solid. To avoid further delay the driv- 
ing of the test pipe was discontinued at this depth and preparations 
made for advancing the heading. For this test pipe 14-inch common 
wrought iron pipe was used, which was driven in by a small machine 
drill and washed out at each lengthening of the pipe with a }-inch 
wash pipe. From these washings the different materials penetrated 
were sampled, with the following tabulated results : 


3 feet gray decomposed feldspar and chlorite. 
11 feet soft black mud, containing lumps of carbonized wood like 
charcoal. 
19 feet hard black mud and sand, with nodules of pyrites. 
22 feet gray decomposed feldspar. 
4 feet decomposed feldspar and chlorite. 
11 feet gray decomposed feldspar. 


Water was again found next to the rock, but was considerably held 
in check by the compressed air. As from the results of the test pipe. 
there were no special difficulties to apprehend from the indicated mate- 
rial, it was decided to drive ahead, under the open heading method, as 
this involved no delays in waiting for special machinery. The light 
steel cylindrical roof was again used in advancing the excavation, but 
for the permanent lining the cast iron rings were to be introduced in- 
stead of brickwork, as heretofore. . 

A start was made on the 7th of August to drive the heading into the. 
soft material, but two days later, after the work had, been advanced 6 


feet into the soft vein, orders were received to suspend all work on ac- 
count of the great financial depression of the time. This was unfortun- 
ate, and could it haye been anticipated a few days the heading into the 
soft material would have been left unopened. As it was now, from 
being first disturbed and then abandoned, the water was allowed to 
soften up the black mud in the heading, and, spite of the bulkhead, a 
considerable quantity of the material was washed into the tunnel. This 
stay of proceedings was utilized by making horizontal test borings in 
the heading on the Long Island side. At this shaft no work had been 
done since the departure of the contractors beyond the building of a 
brick bulkhead and air lock in the tunnel. Compressed air had then 
been put on, which considerably reduced the amount of water flowing 
into the tunnel from the heading. The action of the compressed air 
had been somewhat peculiar, for notwithstanding the great depth of the 
tunnel below the river bed, at 10 pounds pressure the air began to es- 
cape through the heading; And with a pressure of 35 pounds per square 
inch small bubbles of escaping air could be seen rising to the surface 
for over 300 feet, up and down the river. This seemed to indicate that 
the ground above the tunnel had been honey-combed up to the river 
bottom by the previous washing-in of such quantities of the soft green 
chloride. As it was known that there were detached lumps of rock in 
this soft vein, 2-inch heavy pipe was used for the test boring, with 
drive-well couplings and acircular, hollow steel bit for the cutting end. 
This pipe was driven in the same way as the one on the New York side, 
and after passing through chlorite and various kinds of soft rock frag- 
ments, solid rock was again met at 32 feet. Into this rock a hole was 
drilled to a depth of 54 feet, using a small bit on the end of a 1-inch 
pipe and drilling through the test pipe. The rock beyond the soft seam 
was a soft white limestone. 

With the prospect of resuming work the question now arose as to the 
best method of proceeding; and, as a great deal depended upon the suc- 
cess of driving through the present headings, it was strongly recom- 
mended that the safest and surest method, that of shield tunneling, be 
adopted in both headings, although necessarily entailing a large ex- 
penditure in plant and delay in time for installation. This plan met 
with the Company’s approval, and a shield and hydraulic plant were 
designed. As the nature of the material to be penetrated beyond the 
test pipes was unknown, this shield was so made that in passing from 
rock to soft material, or back again to rock, it could be erected or taken 
apart again with a minimum of time and labor, so that it might almost 
be called a portuble shield. As in both the tunnel headings there was 
but one air lock, and as it was inadvisable to remove the air pressure 
from the headings, the different parts of the shield had to be of such 
size as could be passed through the air lock doors. This was accom- 
plished by dividing the shield transversely, separating the tail end sec- 
tion, or that which overlaps the tunnel, from the cutting edge section 
containing the working chambers. These two sections were, of course, 
‘circular, 11 feet } inch outside diameter. The tail end section was 3 
feet 6 inches long, and the cutting edge section 3 feet 8 inches long. 
Both of these sections were again divided, longitudinally, into four 
quadrants. The outside shell, in both tail end and cutting edge sec- 
tions, was made up of one }-inch and one ¢-inch steel plates riveted to- 
gether, and, at the four quadrant joints, there were }-inch butt straps 
12 inches wide running the whole length of the shield and uniting the 
quadrants and the two sections. The middle diaphragm, separating the 
cutting edge and tail end sections, was made of two plates, one riveted 
to each of the two sections, and these two plates bolted together with 
the butt straps united the sections. 

The cutting edge section contained two platforms, one vertical and 
one horizontal, of the same length as the section. 

To erect this shield the only riveting necessary was at the four butt- 
strap joints in the tail-end section, where it was necessary to preserve a 
flush surface on both sides of the outer shell. In the cutting-edge part 
countersunk bolts were used through the butt-straps. About 380 j-inch 
‘bolts and 160 rivets were used to erect the shield. Two doors. closing 
each of the four working chambers were hung on the vertical platform, 
and were provided with fastenings so that the whole face could be eas- 
ily closed. 


a working pressure of 5,000 pounds per square inch, or 600 tons on the 
whole shield. These jacks were controlled by two block valves, one 
placed on each side of the shield. Each of these block valves consisted 
of six independent valves all in one compact casting, each of which had 
a pressure and exhaust stem. Half-inch XX pipe was used for connect- 
ing each jack with its valve, and 1-inch hydraulic pipe was used for the 
pressure main, which was connected with the shield block-valves by 





To drive the shield 12 5-inch hydraulic jacks were used, designed for | 


| three swivel-joint connections. To furnish the pressure, a very com-.. 
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pact little pump, designed by Watson & Stillman, of New York, was 
used without an accumulator, the pressure being very nicely governed 
by a steam regulating valve. 

On September 22d work was resumed on the New York side, with a 
small force of men working days only, to excavate in the rock an en- 
larged chamber about 15 feet back from the face, in which to erect the 
shield. This chamber was made circular about 15 feet in diameter and 
10 feet long. Back from this the rock was taken out in a circular form 
of about 11 feet diameter, for some 14 feet, or enough for about 10 rings 
of the cast iron segments which were here erected in the rock, the spaces 
between being thoroughly grouted with Portland cement. These rings 
were thus made solid in the rock to withstand the thrust of the shield- 
jacks upon the lining. The blasting necessary in this work was made 
as light as possible, but it was not without its effect upon the soft mate- 
rial in the heading, a considerable quantity of the black mud being 
washed through the bulkhead, while the braces showed signs of a heavy 
strain from the squeezing of the material. The shield arrived at the 
works on November 10th, and the work of erection was immediately 
begun. The sections were lowered down the shaft and taken through 
the air-lock to the shield chamber. On the 17th of November the shield 
was all assembled, and riveting the tail-end sections was commenced. 
For heating the rivets in the air chamber a forge was used, with a hood 
to which was connected at the top a 2 inch pipe with a valve which ex- 
tended through the air-lock bulkhead. By means of this pipe all the 
obnoxious gases from the furnace were removed from the air chamber. 
After the riveting was finished the shield was brought to its right posi- 
tion for line and grade, the hydraulic jacks and valves put in place, and 
the necessary connections made. On the 24th of November word was 
received that the work on the New York side was to be pushed with all 
possible speed, and a force was at once organized of three gangs, work- 
ing in 8-hour shifts. More rings were built on the 10 rings already an- 
chored in the rock, until the tunnel lining was brought within the tail- 
end of the shield. 

The shield was now advanced until it was necessary to disturb the 
bulkhead, the remaiming bench ahead of the shield being blasted out as 
the shield progressed. The most difficult part of the work was now 
reached, for at the point where the shield entered the soft, black mud 
on top there still remained about 12 feet of hard rock in the bottom, as 
the dip of this vein was over 40° toward Long Island. Blasting had 
therefore to be continued in the bottom pockets of the shield after the 
top. had entered the much softened material. As soon as the bulkhead 
was passed it was with great difficulty that the bottom pockets could be 
kept clear of the black slush from overhead. The material had become 
so softened along the rock face that it was almost impossible to confine 
it, and several rushes of inflowing material occurred, until finally an 
open connection with the river was established, and the tunnel was vis- 
ited by crabs and mussels, together with boulders, old boots and shoes, 
brick, and tinware direct from the river bottom. Notwithstanding these 
adverse circumstances. the work was still progressing, although in 45 
pounds of compressed air, which was now escaping through the head- 
ing and causing a very violent ebullition on the river suface. This up- 
ward current of air held in check the downward current of water, so 
that no efforts were made to prevent its escape. On December 13th the 
shield finally cleared the rock and was now fully entered into the soft, 
black mud. The main difficulty now surmounted the work progressed 
more rapidly, and the shield roon reached undisturbed material, which 
was found quite dry and hard. It-was still the same black mud, with 
occasional lumps like charcoal and numerous nodulesof pyrites, which 
glistened like silver in the black peat-like mud. Mattocks were used by 
the men in the working chambers, who would clean out these four 
compartments to within a foot of the cutting edge. As soon as this was 
done hydraulic pressure was put upon the jacks, sometimes to the 
amount of 5,000 pounds per square inch, and the shield forced ahead 
1€ or 18 inches, enough for another ring of plates, the working chambers 
again being filled with the displaced material. On the 24th of December 
the last of the black mud was passed through, and lying next to it, at 
an angle of 40° toward Long Island, white decomposed feldspar was 
found, containing fragments of decomposed quarts charged with sul- 
phureted hydrogen. An important departure was now made in the 
method of erecting the cast iron lining rings by breaking joints with 
the segments. In all the iron-lined tunnels it has been the established 
custom to erect the rings with continuous horizontal joints. For some 
reason it was thought inadvisable to attempt -breaking joints with the 
segments. The writer’s experience in the Hudson tunnel had shown 
him the importance of obtaining, in soft, squeezing ground, a perfectly 
rigid tunnel-ring. Ina material exerting hydrostatic pressure the tun- 
nel lining is subjected to resultant strain, tending to: ftatten the ring, 


or decrease its vertical diameter. Any yielding to this strain results 
both in increasing the deforming pressure and in decreasing the power 
of the ring to resist the strain. In a lining erected with continuous 
joints the rigidity of the ring is dependent upon the bolting in the hori- 
zontal joints. At the Hudson River tunnel a ring of plates were bolt- 
ed together lying flat on the ground, the plates all brought to a true 
circle, and the two 1}-inch bolts in each joint well tightened. Upon 
raising this ring with a derrick, so that it stood erect, the ring was flat- 
tened three inches by its own weight. At the gas tunnel a similar ex- 
periment was made ; two rings of plates were bolted together, breaking 
joints, one ring being revolved two holes. These two rings were then 
raised upright, but no flattening could be detected. By means of a 
turnbuckle a measured strain was now brought upon the rings along 
the vertical diameter. At 16,000 pounds the vertical diameter was short- 
ened 4 inch, the flanges of the plates cracking where the turnbuckle 
was attached. In these two instances there was, of course, a great dif- 
ference in the size of the rings, those in the Hudson tunnel being 18 
feet inside diameter, while those in the gas tunnel were only 10 feet 2 
inches inside diameter. Aside from the rigidity gained, breaking joints 
has proved much the better plan in other ways. With continuous joints 
two things are apt to occur : 

First.—The joint face where two rings meet may become slightly 
warped ; that is, all points on this face of the ring will no longer lie in 
the same plane. This may be caused by carelessness in allowing dirt 
to get into the joints between the rings. When this once occurs the 
warping increases with every additional ring till true joints can no 
longer be made. 

Second.—The rings may be erected so as to depart gradually from a 
true circular form. This latter case is impossible where the joints are 
broken, and, in the former instance, by breaking joints, the error is 
divided and distributed around the ring until it disappears. On Jan. 
16, 1894, the end of the soft seam was ‘reached with the shield, and rock 
was again entered after having passed through 98 feet of soft ground. 
This rock resembled slightly the rock on Blackwell’s Island: It was in 
a much shattered condition, with many loose heads and small, soft 
veins. 

As this material required support in the heading and a permanent 
lining, and as, in its present condition, theré was no assurance that it 
might not again pass into soft material—shield tunneling was still con- 
tinued. Small machine drills were set up in the four working cham- 
bers of the shield upon arms bolted to the vertical platform, and the 
rock, drilled and blasted, just ahead of the shield. The progress of 4 
feet per day was made in this material, of which there was about 65 
feet, the rock then becoming much more solid, with a roof that was self- 
sustaining, arrangements were made for removing the shield. On Feb. 
18th the work of removing the shield was begun, and two days later 
everything was ready for the regular rock tunnel work in the heading, 
the shield having been taken apart and removed in that time. At about 
the time that shield-tunneling was being discontinued at New York it 
was being installed at Long Island. An entire duplicate plant had been 
ordered for this side, for although it had been originally intended to use 
one shield for both headings, it was later deemed advisable to provide a 
shield for each heading, so that there might be no delay should soft 
ground be met in both headings at the same time. In passing through 
the soft seam at Ravenswood with the shield, no especial difficulties 
were met. The material proved to be a mass of soft rock fragments, 
boulders and cinder-like stones imbedded in soft, green chlorite. About 
a month was consumed in passing through this seam, removing the 
shield and prolonging the cast iron lining well into the rock on beth 
sides of the vein. 

With both tunnel headings now in rock, remarkably rapid progress 
was made, and as progress now had become of great importance fo the 
Company, a liberal bonus, arranged on a sliding scale, was given: the 
foremen for work done over stated amounts. _ Up to the time of the 
headings meeting an average progress of 69 feet per week was made, 
while in rock, on both the New York and Long Island sides. The record 
week of the work was the one ending June 27th, when at Ravenswood 
95 feet was driven, while on the New York side the heading was ad- 
vanced 101 feet, making a total for the week of 196 feet of tunnel 
driven. Soon after the rock tunneling had been resumed on the New 
York side, this heading reached Blackwell’s Island, and the troubles on 
this side were over. But at Ravenswood, with: the heading’ in white 
limestone, there was every reason to expect further soft seams where 
the rock should change to the granite gneiss of Blackwell's ‘Island. 
These expectations were not disappointed, for after passing through 350 
feet of the limestone, and when within 200 feet of Blackwell's Island, a 








soft seam was met and air pressure had to be oncé more ‘used’ in the 
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heading. As this seam was but 14 feet in width, and presented no es- 
pecial difficulties, the tunnel was carried through it without using the 
shield, the cast iron segments being erected under a timber roof. Gneiss 
was encountered on the other side of this soft vein, which brought with 
it the assurance that the last of the soft ground had been passed. On 
May 16th a serious loss and delay was caused by a fire which destroyed 
the New York works. The fire started in an adjoining picnic ground, 
. containing many light frame structures, which caused so fierce a con- 
flagration that it was impossible to save our works. This caused a delay 
of three weeks in the time of the tunnel’s completion. On July 11, 
1894, the remaining 15 feet of rock between the headings was blasted 
away, thus opening the pioneer tunnel under the East river, two years 
from the time when ground was first broken. Some weeks were spent 
in clearing up and shutting out the water in the wet places. A 3-foot 
gas main was now laid through to New York, and on October 15th gas 
was delivered into the city, accomplishing the purpose of the tunnel. 








The Reading Apparatus for Removing Dust, Ashes and 
Heat from Furnaces. 
senidenillinabiaios 

In most gas works when the fires are cleaned and cinders drawn out 
great quantities of fine dust and ashes are blown around the works, and 
it was the desire to rid gas plants of such nuisance that led to the in- 
vention of this apparatus by Mr. R. C. Reading, President and Super- 
intendent of the Williamsport (Pa.) Gas Company. Mr. Reading is 
also our authority for the statement that from the time the apparatus 
was placed in the Williamsport gas works it has been working success- 
fully and accomplishing the purpose for which it was devised. 

A description of the drawings is as follows: Figs. 1 and@ are plan 
and elevation of furnaces in a gas works showing the apparatus in posi- 
tion, and the reference letters show the following: A, A’, furnace ; B’, 
opening in furnace, and B, cover for same; C and C', hood over open- 
ing ; D and D', damper in branch pipe ; E, discharge pipe ; F’, branch 








iW 2 levation 
FigZ. 



































pipes leading from hoods into discharge pipe ; G, nozzle on end of steam 
pipe ; S, steam pipe; V, valve for use of same. 

The right hand drawing shows the cover removed and apparatus 
ready for use, the damper on left side being closed. The discharge pipe 
Eis shown cut off, but in reality it is extended to a desired place out- 
side the building to deposit the ashes. 

When the steam is turned on at V, it rushes with great velocity into 


pipe Z, causing a strong draught to be formed under the hood, which 
draws all the dust, ashes, etc., from the cinders and out through EZ. 

The letters patent, granted March 19th, 1895, covers all modifications 
to meet various requirements. 








The Efficiency of Boilers. 
persis cost 
[Abstracted from a paper read by Mr. W. F. Dean before the Detroit 
Meeting of the Am. Soc. Mechanical Engineers]. 


There is nocommon matter about which there are fewer accurate and 
scientific ideas than about boilers, their actual performance, the reasons 
therefor, the proper criterion by which to judge of their performance, 
and the economical merit of a boiler. There is also, in the minds of 
many who ought to know, no idea of the limitations of boiler evapora- 
tions nor of the magnitude onnature of boiler losses. Extraordinary, 
if not impossible, guarantees are made, and evidently only for the pur- 
pose of securing contracts and trusting to good fortune to escape a pen- 
alty. Such guarantees produce injury to other boiler-makers, mislead 
the consumer, later causing him, when he finds out the impossibility of 
the guarantee, a great deal of annoyance, if not expense, and are in 
fact immoral. 

It is not uncommon to use a particularly rich quality of coal on a 
boiler trial, and to use the result, which is wonderfully good, in adver- 
tising the boiler, and thus to deceive the public. Any coal dealer prob- 
ably will furnish a picked lot of coal for tests, and will send it sealed 
in a box car to the place of consumption. Nobody feels the advantage 
more than the writer of having a standard coal of uniform quality for 
boiler trials in this country, as they have hand-picked Nixon’s naviga- 
tion coal in England, but there could scarcely be anything more mis- 
leading than results sometimes published. A poor boiler tested with 
good coal may give a greater evaporation than a good boiler with poor 
coal. 

Results may be vitiated for comparison by drying samples of coal, 
for moisture allowance, different lengths of time. Sometimes the sam- 
ple is dried 24 hours, and thus is favorable to the boiler, while other 
samples may be dried six or eight hours. In order to do away with this 
difficulty, I recommend that a well selected sample, weighing six or 
eight pounds, be dried six hours in a clean pan placed on the boiler 
flue. This sample should be weighed with a scale which is accurate to 
quarter-ounces. 

Considerations of this kind lead to the inquiry, How can a boiler 
trial be reported so as to show the true value of the boiler as a generator 
of the possible heat in the fuel and as an absorber of the heat generat- 
ed, independent of the quality of the fuel? The reply to this question 
is that its ‘‘ efficiency ” must be determined and reported. The defini- 
tion of ‘‘ efficiency ” is as follows : The efficiency of a boiler is the ratio 
between the total heat which any given coal can generate by complete 
combustion and that part of it which is absorbed by the water and steam 
heated and generated. 

The next question is, How can dealers be made to base their guaran- 
tees upon efficiency, and how can purchasers be made to understand 
the meaning of efficiency? The answer is: Through the efforts of this 
Society. 

This naturally leads to a discussion of the report by a committee of 
and to this Society, recommending a standard method of making and 
reporting boiler trials, as printed in Volume VI of the Transactions. 

That report is emphatic in expressing the Cesirability of a standard 
method, and particularly of the importance of expressing the value of 
the boiler. On page 259 the report says: ‘‘ The scheme must also be so 
complete that, if carefully and exactly followed, the precise value of 
the boiler may be ascertained with certainty.” Yet after this the word 
‘‘ efficiency” is scarcely mentioned, much less recommended, as a meas- 
ure of value, thus wholly missing the point. Wherever used, it is in 
the most general sense. In one discussion it appears with its proper 
signification. 

The report recommends, on pages 262-3, that its standards of power 
and economy be respectively the ‘‘ commercial horse power” and ‘‘ unit 
of evaporation,” both of which are explained. It then says, page 263, 
that the relative economy of boilers is expressed by the number of units 
of evaporation obtained by a pound of combustible. Nothing could be 
further from the truth. In fact, this conveys only the roughest idea 
of the relative economy of boilers, and takes no account of the fact 
that combustible, as well as coal, varies in heat value per pound. In 
a recent case that came under the writer’s notice a pound of combusti- 
ble contained 14,177 units of heat, and another 15,398. The latter 
,is 8.6 per cent. greater than the former, and therefore ought to evapo- 
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rate at least 8.6 per cent. more water from and at 212°. If the evapora- 
tions per pound of combustible in the two boilers using these coals had 
been equal, according to our Society’s code they would have been 
equally good boilers. It is evident, however, that they would have 
been far from equally good. In one case the evaporation was 11.85 
pounds on this basis, while with the better coal in the same boiler it 
would have been 11.85 x 1.086 = 12.87, thus changing it from a fairly 
good to a remarkably good boiler. The boiler using the better coal 
gave a better result than it is in general entitled to, and has apparently 
misled both its designer and builder as well as the public, while, if its 
merits had been judged by its efficiency, it would have taken its proper 
place as a steam generator. 

Next to be.considered is, How can the efficiency be determined ? This 
is determined by knowing the number of units of heat that a pound of 
coal and a pound of combustible will give out when burning under 
perfect conditions, and the number of heat units that the water evapo- 
rated has received. In doing this the heat that goes up chimney should 
not be deducted from the possible heat of the coal as is sometimes done, 
for different boilers allow different amounts to escape. It should be the 
function of a boiler to reduce this heat as much as is consistent with the 
temperature of the steam. 

There are two methods of obtaining the heat value of the coal. one 
by burning a representative sample in some kind of oxygen calorime- 
ter, aud the other is to analyze the coal and equate the elements with 
their heat values. The oxygen calorimeter is generally preferred, but 
as it is considered to be the better the nearer its result comes to that 
computed from the analysis, the writer prefers to use the analysis and 
thus avoid the imperfections of the calorimeter. As most engineers 
will wish to have their coal analyzed, it is best to use this for heat value 
and avoid the expense of a calorimeter determination. This is a point, 
however, that the Society must determine. 

Our standard method recommends coal analysis, but is silent as to 
what use is to be made of it. Neither does it mention the oxygen calor- 
imeter, nor does it speak of computing the heat value of the coal from 
the analysis. 

Having now called attention to the defects of the standard method of 
making trials and judging of the value of boilers, I wish to add that 
wherever there is an econemizer a boiler trial should in general include 
a determination of the effect of the economizer. These devices are now 
very common, and in many cases have sufficient heat to work upon to 
convert a wasteful plant into an economical one. 








The Production of Cyanides. 
——— 


. 


At the June meeting of the French Association of Gas Engineers 
(held this year in Paris, under the direction of M. Lachomette), a very 
interesting paper was read by M. G. Perthius, on ‘‘ Cyanogen in the 
Manufacture of Illuminating Gas.” He remarked that the matter of 
the production of cyanides in the manufacture of gas becomes very in- 
teresting, as it is possible, under certain conditions, to make waste pro- 
ducts sufficiently rich in cyanide to allow of their being sold at a remu- 
nerative figure. In the course of the present notes he would point out 
a reaction which might play an important part in the work of purify- 
ing. It was interesting, first of all, to see where and in what form the 
cyanogen is produced during the process of manufacture. In the lab- 
oratories the following experiments were carried out: (1) If in a por- 
celain tube, heated red hot, a current of ammonia gas is passed slowly 
over red hot carbon, cyanide of ammonium is formed: C + 2NH, = 
NH,CN + H, (Kuhlmann). Then taking the same tube filled with 
pieces of porcelain, and heating it to a white heat and passing through 
it two currents of oxide of carbon and of ammonia, the result is that, 
according to the relative proportions of these two gases, one or other of 
these reactions would take place, namely, CO + NH, = HCN + H,O; 
or, CO + 2NH, = NH,CN + H,O. To form sulphocyanide of ammo- 
nium, the carbonic oxide in the previous experiments was replaced by 
the vapor of bisulphide of carbon, and the result was CS, + 2NH, -= 
NH,CNS + H,S. In these reactions it is found that the fixation of 
the nitrogen increases in proportion to the temperature, and also in- 
creases when the gas is passed more slowly. It is also found that the 
transformations are never complete. 

The same reactions take place in the retort, in which carbon, carbonic 
oxide, bisulphide of, carbon, and ammonia are subjected to very high 
temperatures; but as the ammonia is in excess there is no production of 
hydrocyanic acid, but there is production of ammonium cyanide. See- 
ing that all coal contains iron in the form of pyrites, it might be asked 
whether there would not be ferrocyanide formed in the retort. Such a 





formation is, however, impossible, as all the ferrocyanides are decom- 
posed at very much lower temperatures than those in the retort. The 
conclusions deduced from analysis of gas leaving the retort are—(1) no 
ferrocyanides ;. (2) cyanogen present in the form of cyanides ; (3) cyan- 
ogen also present in the gas in the form of sulphocyanides. The cyan- 
ides (cyanide of ammonium) are most abundant towards the end of the 
process of distillation. The cyanogen and sulphocyanogen are only 
slightly dissolved in the water ; for the carbonic acid present liberates 
the corresponding gaseous acids. 

The reactions with the purifying material are the following : FeO + 
2NH,CN = Fe (CN), + 2NH, + H,O. The ferrous cyanide, in contact 
with the air, gives Prussian blue, 9Fe (CN), + 80 = Fe,O, + Fe, (CN),.; 
but if there be an excess of ammonium cyanide present ammonium 
ferrocyanide is formed, Fe (CN), + 4NH,CN = Fe(NH,),(CN),. When 
gas containing ammonium cyanide is passed over ferrous sulphide, FeS 
+ 2NH,CN = Fe (CN), + (NH,),S; while if the ammonium cyanide be 
in excess the reaction is FeS + 6NH,CN = Fe (NH,) ,(CN), + (NH,),S, 
so that ammonium ferrocyanide is formed, while in both cases ammon- 
ium sulphide is liberated. Gas may therefore take up sulphur while 
losing cyanogen. Prussian blue, formed by the oxidation of ferrous 
cyanide, may, in its turn, be decomposed by sulphureted hydrogen; but 
oxidation re-forms Prussian blue: (1) Fe, (CN),, + 2H,S = 6Fe (CN), + 
FeH, (CN), + S; 9Fe (CN), + 80 = Fe,O, + Fe, (CN),, ; 7FeH, (CN), 
{hydroferrocyanic acid] + O, = 24HCN + 2H,O + Fe, (CN)... 

Sulphocyanides are made in the laboratory (1) by acting on sulphur- 
eted hydregen water with flowers of sulphur and hydrocyanic acid 
solution, or (2) by mixing a solution of ammonium sulphide with one 
of hydrocyanic acid and ¢rystallizing out. The conditions in the puri- 
fier are entirely analogous ; and as we do not want any extensive yield 
of sulphocyanides, we must keep the ammonia and the sulphureted hy- 
drogen from acting together upon the cyanides in the purifying mass ; 
that is, we must separate the ammonia well out before the gas reaches 
the purifiers. Heating during revivification may cause a great absorp- 
tion of sulphur, with formation of sulphocyanides, as Dr. Bursshelt 
showed in 1893; whence any rise of temperature during revivification 
should be avoided. 

Since the M’Arthur-Forrest process came in for gold extraction by 
means of cyanide of potassium, gas worksspent oxide has been in great 
demand ; but it seldom contains more than the equivalent of 15 per 
cent. of ferrocyanide of potassium ; whence concentration methods have 
been sought after on account of freights. The first thing is to treat with 
lime, whereby the ferrocyanide and sulphocyanide of calcium are 
formed, and the ferric sulphide produces ferric oxide and sulphide of 
calcium. The product is leached out, and then there are two modes of 
treatment of the liquor which may be adopted: (1) evaporate down, 
leaving ferrocyanide of calcium (crystals and mud), while the sulpho- 
cyanide of calcium is decomposed by the heat, forming sulphide of am- 
monium, Ca(CNS), + 5H,O = 2CO, + 2(NH,HS + CaO. The sec- 
ond mode is (2) treat the liquor with ferrous chloride, which precipitates 
ferrous cyanide, leaving chloride of calcium and calcium sulpho- 
cyanide in solution : FeCa, (CN), + 2FeCl, = 2CaCl, + 3FeCy, ; and 


the ferrous cyanide, exposed to the air, becomes Prussian blue of from 
35 to 50 per cent. standard. In the treatment with lime the mass is used 
slightly damp, and kept, in thin layers, as cool as possible, the propor- 
tion of lime being 10 to12 per cent. The reaction is practically com- 
plete in four days. Evaporation is at first in closed vessels, then in the 
open air for concentration and crystallization: and the cost of this 
method is about $5.65 per ton of oxide. The second method is the 
better in respect that it does not waste the sulphocyanide ; that it is 
quick, and that it does not need any high degree of concentration in 
order to enable the precipitation to be carried out, the result being that 
the yield is also better.  ~ 








The Enriching Value of Benzole and Acetylene. 


——— 
[By Mr. F. L. Stocum, in American Manufacturer.| 


Benzol.—There has been a great deal written within the last 18 
months in regard to the enriching value of benzol for coal gas, the 
primary cause being the large quantity of benzol already on the mar- 
ket in Europe, with its very low price and no immediate prospect of an 
increase in values. Every gas manager is familiar with the great value 
of benzol as an enricher, but up to within the last few months there 
has been no prospect of a large supply of benzol at a price which would 
make it practicable for gas enriching purposes.. The work of Drs. Bunte 
and Schilling, at Munich, and the general interest that has been arous- 
ed in England through the efforts of Col. Saddler, of Middlesboro, have 
done much to increase the use of and the demand for benzol as an en- 
richer. There has been a great deal of work done at various works with 
varied results, and although done by persons thoroughly competent to 
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make the tests, their results vary in nearly every instance. The cause of 
this variation was not at first understood, but it has been shown that 
the purer the benzol the greater its enriching value. The tests in many 
instances were on a very large scale, and made in some cases with 50 
-90 per cent. benzol ; others with 90 per cent. benzol ; still others with 
nearly pure, and some with pure benzol. Ninety per cent. benzol con- 
tains about 25 per cent. toluol, and toluol is comparatively a very poor 
enricher; therefore, it is not remarkable that the enriching .value 
of one gallon (English) of 90 per cent. benzol would enrich 9,500 cubic 
feet of coal gas one candle power (original candle power of coal gas 
not given), while there is one case on record in which 20,000 cubic feet 
were enriched one candle power with pure benzol (presumably crystal 

lizable benzol). These results, and all of the results as a rule, that are 
published are varied by a second factor, which in nearly every instance 
is not given, i.e., the original candle power of the gas. The lower the 
original candle power of the gas the more benzol is required to increase 
its candle power the first few candles : e.g., if a 10-candle power gas re- 
quires seven parts of benzol to raise it the first two candles, it will only 
require five parts for the next two candles, four parts for the next two, 
and so on in a gradually decreasing illuminating curve. 

Ordinary coal gas on the average contains not more than 2 per cent. 
of benzol by volume, and two-thirds of the illuminating value of the 
gas depends on this benzo]. It has been almost conclusively proven by 
the recent work of Lewes and others that the Juminosity of the flame 
depends solely on the acetylene present or formed. This is the reason 
for the greater value of benzol as an enricher, because benzol (C,H,) is 
three acetylene molecules combined to.make the benzol ring, and its 
decomposition by heat with insufficient air produces a larger amount 
of acetylene than any other hydrocarbon. The illuminating value of 
pure benzol in gaseous form is placed at 200 candles per five cubic feet 
per hour by one authority, 147 by another, and 184 by another. The 
variations are undoubtedly caused by the different methods employed 
for obtaining its candle power. Theoretically, and from the general re- 
sults obtained in other tests, it undoubtedly gives over 180 candles per 
five cubic feet per hour. 

In a very accurate test, made on coal gas whose original candle pow- 
er was from 15 to 16, one gallon (English) of pure benzol enriched 13,- 
300 cubic feet of gas one candle power, while one gallon of commercial 
benzol increased the same gas 12,500 candles. A test was also made 
with carburine (specific gravity .68) ; under the same conditions it in- 
creased 5,700 cubic feet one candle, while common petroleum benzine 
(specific gravity .70) enriched 4,700 cubic feet one candle. In another 
test, made at Birmingham with 90 per cent. benzol, one gallon enriched 
9,000 cubic feet of gas one candle, while, under exactly the same con- 

‘ditions, one gallon of ordinary petroleum benzine enriched 2,800 cubic 
feet one candle. Another test, in which the quality of benzol is not 
given, enriched 8,000 to 9,000 cubic feet one candle power, which was 
17-candle power to start with. In still another test with gas whose orig- 
inal candle power was 16.5, one gallon of 90 per cent. benzol increased 
13,800 cubic feet one candle power. From the above results, and many 
others, it is very conclusively proven that 90 per cent. benzole, if prop- 
erly used, will enrich 12,000 to 13,000 cubic feet of gas one candle whose 
original candle power is not under 15 candles, while one gallon of pure 
benzol will enrich from 15,000 to 16,000 cubic feet of the same gas one 
candle power, or 4 grains of pure benzol will raise one cubic foot of 15- 
candle power gas one candle. It will be seen that it is better and 
cheaper to use pure benzol than 90 per cent., as the cost of removing 
the toluol, combined with the more ready sale and the enhanced value 
of toluol, when once separated out is very little. Dr. Schilling, at 
Munich, adds 4 to 5 candles to 1,000 feet of gas with 14 pounds of pure 
benzol, and he finds this will not separate out even at the freezing 
point. He has demonstrated that ordinary coal gas will carry 47.8 grains 
of benzol per cubic foot without separation, even at the freezing point. 

In regard to the best method in dissolving the benzol in the gas, it 
would be well to note the apparatus which was illustrated in this paper 
some months ago. This apparatus is now in successful operation at 
Munich ; itissimple, durable, and perhaps as inexpensive as any known 
method of carbureting. The output of gas at Munich has been enriched 
with benzol for a long time, and they have found that it is better to pass 

all the gas through a carbureter instead of a small amount or part of the 
gas. Where only part of the gas is passed through the carbureter, it is 
found that the gas will stratify, or, in other words, the benzol will not 
go into perfect solution. This is easily understood, for benzol, as a gas. 
weighs 217.49 pounds per 1,000 cubic feet, while the ordinary coal gas 
weighs in the neighborhood of 30 pounds per 1,000 cubic feet. There- 
fore, if the benzol is not dissolved evenly and constantly by all the gas, 


naturally flow to the bottom of the holder and will have very little ten- 
dency to mix with the lighter and higher layers of gas. 

It is interesting to note here that the Gas Light and Coke Company, 
of London, England, which is unquestionably one of the foremost gas 
works in the world, both in its operation and business management, has 
been for some time using all the benzol produced from tar works, for 
enriching, in preference to selling it at market prices (25c. to 27c. per 
gallon, English.) 

Acetylene.—There has been so much written lately in regard to 
acetylene that everyone is more or less posted in regard to its value as 
an illuminant, and to a certain extent its value as an enricher. It has 
proven very unsatisfactory as an enricher of coal gas or non-luminous 
water gas. With the fact established that acetylene was the illumi- 
nating principle of all luminous flames, it was at first supposed that as 
acetylene gave 240 candles, when pure, that it would be the most 
valuable enricher extant, but actual results have proved quite the op- 
posite, the cause being that acetylene is burned as acetylene without de- 
composition, and the less the percentage of acetylene in the gas the 
larger amount that is burned without dissociation of the molecules. 
Therefore a comparatively small percentage of the acetylene has any 
illuminating value. In the combustion of an ordinary gas, enriched 
by benzol or other hydrocarbon, the dissociation of this hydrocarbon 
into acetylene produces a very high temperature and the acetylene is 
re-decomposed, increasing the temperature at iis moment of formation 
or in status nascente. It will be seen by this that the temperature of 
a flame which contains acetylene, as acetylene, will not have the same 
flame temperature per unit of acetylene present as the flame in which 
acetylene is formed and decomposed in the nascent state. Each 10 per 
cent. of acetylene added to a gas would require an increase in tempera- 
ture of 100° C. to bring out its full illuminating value. Hence, the per- 
centage of acetylene burned without luminosity is greater the greater 
the percentage of dilutant. Taking the ratio of 10°C. for each per cent. 
of acetylene, the mean value of acetylene as an enricher is 136 candles 
instead of 240, as shown when burned pure. This is illustrated further 
by Table I. 





i ‘ ‘ent. of CH. Illuminating Val 
Analysis of Mixture. Per on. — ~ oo. ng, Me ue 
He CeHe Yon- 5 Cubic Feet 
Per Cent. Per Cent. Luminous. per Hour. 
65.5 34.5 3.72 14.0 
43.5 56.5 8.42 87.0 
0.0 100.0 14.95 240.0 


The fact that its full illuminating value is obtained when in the state 
of formation—i. e., in status nascente, it is perfectly plain, as it is in 
that case not a dissociation of the molecule, but a dissociation of the 
acetylene directly at the time of its formation, and the heat produced is 
sufficient to give it its full Uluminating value without any heat ab- 


sorption. 
II. 
Mixture of C2eHe and Coal Gas. 





Percentage of Illuminating Power 
CzHe. in Candles. 
0 per cent. 10 per cent. 
10 “oe 12 “ 
16 “ce 28 “ 
30 “ce 58 “ee 
64 ~ 101 ae 
70 as 126 iss 
73 Se 171 £y 
100 oc 940 “ 


Table II. gives a comprehensive illustration of its enriching value 
with a low candle power coal gas, while Table III. not only gives the 
candle power of the different mixtures of coal gas and acetylene, but 
gives its enriching value in the different per cents. used. 





Percentage Composition of Mixture. Tiluminating Value. mye ree No a 
Coal Gas. Acetylene. ‘Coal Gas. Mixture. in Candles. 

99.1 0.9 13 13.9 1.00 
97.9 2.1 13 15.1 1,00 
96.0 4.0 13 17.3 1.07 
95.2 4.8 13 18.4 1.12 
91.0 9.0 13 23.5 1.16 
89.5 10.5 13 25.3 1.17 
85.0 15.0 13 33.0 1.33 
83.25 16.75 13 36.1 1.36 
66.9 33.1 13 60.5 1.43 
55.5 44.5 13 76.7 1.43 
16.7 83.3 13 175.2 1.94 

100.0 240.0 2.40 





but only a portion is supersaturated in the carbureter, that portion will 
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Table III. shows that if 9 per cent. of acetylene is added to a 13-candle 
power coal gas it will be enriched to 23.5 candle power, or an increase 
of 10.5 candle power. This may be taken as a standard enriching value 
for acetylene. Taking this as a standard, 1,000 cubic feet would con- 
tain 90 cubic feet of acetylene, which weighs 6.5 pounds ; it will there- 
fore require 0.619 pounds of acetylene to enrich one candle power of 
this gas, or 4,333 grains. If it requires 4,333 grains for 1,000 cubic 
feet, it will require 4.33 grains to enrich one cubic foot one candle 
power. As it requires 4 grains of benzol to enrich one cubic foot of 
gas one candle, or 4.33 grains of acetylene, benzol is, therefore, approx- 
imately 10 per cent. more valuable, pound for pound, than acetylene. 

At the present market value of benzol, one pound is worth 2.9 cents, 
while acetylene is worth at the lowest market price 12 cents per pound ; 
hence, unless calcium carbide can be made and sold for $20 per ton, 
acetylene will not be a competitor of benzol. 

The above facts are not very reassuring to anyone who had antici- 
pated the general use of acetylene as an enricher. They are, in fact, 
disappointing, for, in case calcium carbide should at any time be pro- 
duced sufficiently cheap to bring acetylene within the commercial reach 
of gas manufacturers, there certainly could not be a more perfect ma- 
terial for enriching than acetylene. Benzol is not a gas at any ordin- 
ary temperature, and a gas will only carry a certain percentage of ben- 
zol without precipitation. This also holds good with benzine and 
and other hydrocarbons, but the properties of chemicals and their rela- 
tions to each other are entirely beyond the province of human reason 
and ingenuity, and we therefore have to submit to the facts that are. 








Modern Central Station Practice. 
eb a ea 

Engineering Magazine, in abstracting from the lecture delivered by 
Mr. S. Dana Greene, before the students of Sibley College, on the pres- 
ent state of the method and practice of central station engineering, re- 
marks : 


The author states that there are now 2,500 central stationsin the Unit- 
ed States, representing aggregate assets of over $300,000,000. The de- 
sign of the original installation, upon which the fixed charges depend, 
has also a direct and permanent influence upon operating expenses, 
but, the money having been spent, existing appliances must be utilized 
as best they may be under the circumstances. On the other hand, both 
the gross earnings and operating expenses are largely dependent upon 
management, and it is here that the well instructed mind finds a field of 
unlimited extent and of attractive possibilities. The country is filled 
with horrible examples of how central stations should not be erected. 
The building should be of brick and steel, one story in height, the boil- 
ers separated from the dynamo room by a heavy fire wall. The tenden- 
cy of all new plants is towards high steam pressure, and the type of 
work approaches that of standard marine engineering. A complete 
system of automatic distribution of oil is recommended. Compressed 
air is a convenient means of cleaning dynamos. The best practice lo- 
cates the switchboard and regulating apparatus in a gallery at one end 
of the dynamo room, commanding a clear view of the whole place. 
Belting and countershafting are extravagant in space and inefficient in 
operation, hence the modern tendency is towards vertical compound en- 
gines of the marine type, with a generator armature directly coupled to 
each end of the shaft. This plan was conceived and carried out 15 
years ago by Edison in his first central station in New York City, but 
his ideas were ahead of his time, simply because manufacturers had not 
then the experience and skill to carry them to their logical conclusion. 
In determining the dimensions of the generating units, great caution 
should be exercised; due regard must be given to maximum load, aver- 
age load, and change of load during 24 hours. For economical reasons 
direct connected units should not be operated at less than 60 to 70 per 
cent. load ; yet they should be of equal size, so far as the above condi- 
tions admit, in order to secure interchangeability of parts and economy 
in attendance. The practice of using different classes of generators for 
incandescent lighting, arc lighting, and power service is disappearing. 
All these services are now supplied from common mains by direct cur- 
r-nt low tension generators, and recent improvements in multiphase, 
low frequency alternating generators, arc lamps and induction motors, 
make it possible to effect the same results with alternating currents. 
The largest alternating station in the country (St. Louis, 150,000 16- 
candle power lamps equivalent connected load) is now being remodeled 
to this end. All generators of like type, whether direct or alternating, 
are now operated in multiple, feeding into common bus bars, from 
which service feeders are taken off as required. 

Devices are in use for raising or lowering pressure upon individual 








sets of feeders, as variations in length or load may require, the bus bars 
being maintained at a constant pressure midway between the extremes 
required by the several feeders. In some cases a combined direct and 
alternating plant has been found economical (vide account of Brighton 
plant, in another note). Storage battery plants are successfully used 
abroad, but in this country, owing to the greater proportion of day load 
from motor service, etc., the cases where they can be economically used 
have thus far been few. Conductors within the stations are mounted 
wholly on porcelain supports. Many of the larger stations in this 
country do not contain a pound of combustible material of any kind 
(except coal). In laying out a system of distribution, the loss of volt- 
age should be confined practically to the feeders, which can be done by 
careful computation ; the 3-wire system of mains effects a large saving 
of copper, and is always to be preferred. In some of the direct current 
low tension plants in our large cities, the loss in the entire distribution 
system is less than 20 per cent., and the depreciation less than 2 per 
cent. per annum. For economical reasons the area of low tension 
service must be confined to an area within about 1 mile of the station. 
Hence the expense of erecting so many stations is enormous (there are 
five in New York City), and may become prohibitive. The single 
phase alternating system with 2-wire 50-volt secondaries, though in ex- 
tensive use in this country, is limited in the character of its service and 
uneconomical in its results. The recent development of the phasal 
modifications of this system have, however, enormously increased its 
possibilities of usefulness, so that now it not only presents most of the 
advantages of the direct current systems, but is capable of economical- 
ly covering a far greater area from a given station. The characteristic 
features of such a system are: (1) large transformers, banked at sub- 
stations; feeders at 2,000 volts or more carried to these sub-stations, and 
the consumers served thence by 3-wire secondary mains of 220 volts, 
the mains from different sub-stations being interconnected ; (2) gener- 
ators coupled in multiple arc ; (3) frequency reduced to about 60 cycles 
per second, reducing loss from impedance in conductors and giving bet- 
ter motor service ; (4) high efficiency incandescent lamps, ares, and in- 
duction motors supplied from secondary mains; (5) pressure on second- 
ary mains constant within 2 per cent., and entire loss on distributing 
system not exceeding 10 per cent. Many stations might remodel their 
existing plants in accordance with this practice with the utmost advan- 
tage. The public is becoming more exacting as to the character of its 
electric service, and meanwhile the competition of gas and other illum- 
inants is steadily forcing down the price of current. These conditions 
must be met ; hence it is poor economy to patch up an old plant with 
its inherently high operating expenses and defective service. Remodel, 
but do not patch. In recent practice fuses are omitted in the distribut- 
ing mains and at junction points between feeders and mains. 

The kilowatt is becoming the universal unit of electric energy, both 
for charging customers and computing the cost of production. Every 
consumer should have a watt-meter, to be read once a month, and the 
central station a recording watt-meter to measure the total output; the 
loss on the lines can thus be checked by the difference in readings. The 
most profitable customers are those who use the current for the great- 
est number of hours ; unfortunately the great majority consume cur- 
rent for a few hours only, and then all use it at the same time conse- 
quently the output varies widely during the 24 hours. The ‘‘ load-fac- 
tor” is the ratio between average and maximum load, and the central 
station manager seeks to make this as high as possible by finding uses 
for current outside of lighting hours. The usual method of charging 
12 to 20 cents per kilowatt-hour takes no account of the customer's load- 
factor ; for example, one may use 2 k.w. 24 hours per day for 30 days, 
and another 24 k.w. 2 hours per day for 30 days ; each would be charged 
for 144 k.w. hours; the first customer provides a steady and profitable 
load for the station, the second an unsteady and undesirable load. In 
equity the first consumer ought te have his current at a lower price. 
In many stations abroad the discount on the customer’s bills is based 
largely on his load-factor. The load-factor of many European stations 
is only 15 per cent.; it is 33 per cent. in London, while in this country 
it runs as high as 40, and even 50 per cent. in the better class of sta- 
tions. This great difference is principally due to the more extended use 
of motors in this country. During two years past 30,000 are lamps 
have been installed on incandescent circuits in this country. There is 
a growing demand for current for electro-metallurgy and medical and 
dental work, as well as for heating and cooking. All such demands 
tend to diversify the load and increase the load-factor, and should be 
encouraged in every way. If the first duty of a manager is to increase 
his gross revenue and his load-factor, his second duty is to reduce his 


‘|operating expenses. A record of the station load should be made at 


least hourly; every pound of coal, oil or waste should be accounted for. 
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Operating expenses should be carefully analyzed and tabulated. The 
principal items are: Fuel, oil and waste, water, labor, renewal sup 
plies, repairs to plant, repairs to lines, insurance, salaries and office ex- 
penses. At the end of the month each separate item should be footed 
up and averaged for each kilowatt-hour output. The operating expenses 
of a well managed plant (except in small towns) should not exceed 50 
per cent. of gross receipts; in some large stations it runs as,low as 33 
percent. Apparatus and station should be kept scrupulously clean ; 
nothing decreases efficiency and increases repairs more effectually than 
dirt. A regular system of inspection and reports is necessary, and when 
anything is out of order it should be attended to at once. If a local 
company is to be successful and keep pace with the growth of business 
the following rules must be kept in mind : Let local conditions be thor- 
oughly studied and digested, then select the apparatus and methods of 
distribution best suited for these conditions, and make the plant as com- 
plete and economical as the state of the art admits ; make wise provi- 
sions for future increase ; create the greatest possible demand for elec- 
tric power ; make the charges reasonable and with due reference to the 
load-factor of the customer ; analyze the the monthly operating expen- 
ses, and effect a saving wherever possible ; keep everything clean and 
in thorough repair ; and, finally, do not pay dividends unless they have 
been earned after paying all charges and allowing for depreciation and 
reserve fund. This is one of the most suggestive and valuable essays 
upon the subject of which it treats that in extensive reading has ever 
come under our notice. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 





THE construction of the new gas works at Belvidere, Ills., is going 
along quite satisfactorily, and the main laying is about completed. 
Among the manufacturing concerns of Belvidere which have agreed to 
use gas is included the National Sewing Machine Company, a consumer 
that can be counted on to use 20,000 cubic feet per month the year 
round. The rates agreed upon are as follows : 500 feet and under per 
month, $1.80 per 1,000; over 500 and under 1,000, $1.50; 1,000 to 2,000, 
$1.40 ; 2,000 to 5,000, $1.30 ; over 5,000, special rates. The Directors of 
the Company are: John Witkick,G. H. Hurlburt, G. W. Campbell, 
Frank S. Rowan and W. T. Longcor. 





A CORRESPONDENT forwards the following from Toronto, under date 
of the 4th inst.: Two years ago the Toronto assessors returned the gas 
mains on all the city’s streets as assessable property. The Court of Re- 
vision confirmed the action of the assessors and the Gas Company ap- 
pealed. The case has been before the courts for some months, and on 
the 3d inst. Chancellor Boyd gave judgment in favor of the city. His 
findings were: ‘‘I have considered the legal question, and entertain no 
doubt that they are subject to such taxation under the Ontario Assess- 
ment Act. The only thing that causes momentary hesitation is the de- 
cision in Toronto Street Railway Company v. Flemming, 37 U. C. R., 
116, but the likeness of the case to this is merely superficial, both legally 
and physically. The question is whether main pipes laid down in the 
streets of Toronto by the Gas Company are assessable. We start with 
the broad enactment (Consolidated Assessment Act, 1892, Sec. 6), that 
all property in the province shall be liable to taxation. That, by the 
interpretation, includes real and personal property, as defined in the 
act. If personal property merely, they are not liable by sec. 34, sub- 
sec. 2, by which the personal property of a company which invests the 
principal part of its means in gas works is exempt from taxation. If 
real property, they are liable, unless covered by sec. 7, sub-sec. 6,which 
exempts every public roadway and public square. The exemption of 
personalty of gas companies is because their realty is already assessed, 
and to avoid double or overburdensome taxation. These gas mains are 
essential for carrying on the business of the Company, and form a part 
of the gas works attached to the buildings where the gas is manufac- 
fured or stored, as much as the most permanently fixed machinery can 
be attached. The junction of pipe and pipe and of the whole with 
the main buildings must be maintained, so that if the ramifications 
of branch mains were on the land of the Company there could be 
but one opinion as to the whole system of piping being fixtures. 
Such a construction of pipes would seem to fall aptly within the compass 
of the meaning given to the term ‘land’ in the Assessment Act, 
viz., ‘all machinery or other things so fixed to any building as to 
form in law part of the realty.’ But what is the character of the 
main pipes, having regard to their location and site under the land, the 
surface of which is street? The right of the Company so to place the 
mains is granted and assured by public statute (71 Vict., ch. 14, sec. 
13), by which there is the right to break up, dig and trench the streets 


and squares and public places of the city. The Company may also take 
up, renew, alter and repair these mains from time to time. There is no 
period of limitation to this measure of enjoyment and occupation of the 
soil under the streets for the use of the mains, and the status of the Gas 
Company is recognized by a later Act, which makes it lawful for the 
city, with the consent of the Gas Company, to acquire the whole of the 
machinery, works, plant, mains and other pipes (40 Vict., ch. 39, sec. 
14). The whole ‘going concern’ of this Gas Company is in Jaw and in 
fact to be regarded as an internal integral undertaking, of which all 
the essential parts and apparatus (apart from lands and buildings prop- 
er) are to be regarded as fixtures partaking of the realty, or appurten- 
ances annexed to the land held and owned by the Company for the op- 
eration of its business. These main pipes, being sunk in soil under the 
streets by legislative sanction, are not to be regarded any longer as 
mere fixtures, but as necessary appendages of the work, forming, with 
the land occupied, appurtenances to the Company’s central land and 
buildings on which the manufacture of gas is conducted. Land is not 
usually appurtenant to land, but the soil underground and beneath the 
streets which is used for the support and protection of the Company's 
mains, and which is thus occupied by the Company, may be properly 
appurtenant to land owned by them in feesimple. As fixtures, I think 
the mains would be assessable, but the better view is to treat the mains, 
ard so much of the soil as is used therewith, as realty of the Company, 
and in this aspect assessable. As to this underground soil, the Gas 
Company is both ‘owner’ and ‘occupier’ within the meaning of the 
assessment law of Ontario. This conclusion is amply supported by the 
authority of English decisions, some of which I may cite. Pursuant to 
the provisions of the special case, as I find this assessment to be legal, 
I therefore dismiss the action with costs.” Our correspondent contin- 
ues: The mains were valued at $500,000, and the rates payable thereon 
exceed $8,000 per annum. The Company paid the rates for 1894 under 
protest, and commenced the suit now decided by Chancellor Boyd. In 
the session of 1894 the gas, electric light and telepone companies tried 
to get a bill through the local legislature exempting all property on 
streets of cities, towns and villages from local taxation. Mr. O’Con- 
nor, who championed this proposal, succeeded in getting the bill 
through the Municipal Committee, but when it reached the House Mr. 
Balfour, the present Speaker, secured its defeat. It was on the earnest 
solicitation of Mr. T. C. Robinette, who was the assistant in the City 
Solicitor’s Office, that the City Council determined to contest the case 


in the courts. The Company will take the case to the Court of Appeal. 





Mr. Ernest C. Morst has brought suit against the Wallingford 
(Conn.) Gas Light Company for $500, and attached the amount due 
the Company from the local authorities, to recover the value of three 
shade trees in front of his block on Center street, which he claims were 
destroyed by gas that escaped from the Company's street mains. 





‘* OBSERVER,” writing under date of July 5th, says: ‘‘The project 
for the establishment at Winchester, Mass., of a Company for the sup- 
ply of gas and electric light is likely to be a go, and much local interest 
attaches to the scheme. The Company has been organized under the 
general statutes of the State, with a capital of $50,000. The officers 
so far chosen are the following: Directors, L. C. Pattee, H. W. Suter, 
J. F. Dwinell, F. J. O'Hara, Louis Barta, W. B. French, G. W. Dav- 
enport, N. T. Apollonio and D. N. Skillings; Treasurer, D. N. Skil- 
lings ; Clerk, Jas. S. Dorsey. These names are sufficient guarantee of 
the fact that the enterprise is in good standing, for those who bear them 
are reputable business men. Some are inclined to doubt the ultimate 
success of a Company of this sort in Winchester; but I am with the ma- 
jority in their belief that the thing can be made to pay. The town is 
prettily situated in Middlesex county, at the junction of the Woburn 
branch with the main line of the Boston, Lowell and Nashua Railroad, 
and it is perhaps 8 miles northwest of Boston. It is a noted residence 
center, many wealthy Boston business men having their homes there. 
Not a little manufacturing (in the leather line chiefly) is carried on, 
and altogether the place has an undeniably prosperous future. Its 
population is well in excess of 5,500.” 





THE proprietors of the Richmond County Gas Light Company, of 
Staten Island, N. Y., have announced a reduction in the gas rate to 
$1.75 per 1,000 cubic feet, a concession of 25 cents per 1,000. The new 
arrangement takes effect to-day. 





Now it is said there is a discrepancy in the accounts of the gas depart- 
ment, Richmond, Va. The books are being overhauled by an expert, 
and rumor has it that the amount of the shortage will not be less than 





$15,000. 
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Tag following is from the Terre Haute (Ind.) Ecpress, of the 3d 
inst.: ‘‘Abouta month ago Mr. John D. McIlhenny, of Philadelphia, pur- 
chased a controlling interest in the Terre Haute Gas Light and Coke 
Company, through the purchase of stock held by Mrs. Susan B. Fran- 
ces, Messrs. Demas Deming, Chas. W. Williams and others. While 
less than a controlling interest is still held by other parties not allied 
with Mr. McIlhenny, it is hoped eventually to secure absolute control 
of both the old and the new gas lighting plants. At the meeting held 
on the 2d inst., Mr. John D. MeIlhenny was elected President, Mr. J. 
B. Harris, Secretary, and Mr. M. N. Diall, Superintendent. These 
officers are ex-officio members of the Board of Directors, the other mem- 
bers of which are Messrs. John McIlhenny and Chas: Baur. President 
Mcllhenny says that in the event of a consolidation of the gas lighting 
interests of Terre Haute it will be his aim to popularize the business by 
putting gas at a price within the reach ofall, and further says that under 
his consolidation plan he stands ready to spend a large amount of money 
in the extension of mains with a view to vastly increasing the number 
of gas consumers,” 





THE Hazelton Boiler Company, sole proprietor and manufacturer of 
the Hazelton or Porcupine water tube boiler, has issued an illustrated 
pamphlet describing its many attractive strong points and containing 
information of interest and value to steam users generally. This, in 
connection with its finely illustrated catalogue and pamphlet of tests, 
may be procured upon application tu the general office of the Company, 
716 East 13th street, New York, and should be in the hands of all who 
are looking for an efficient, safe and economical boiler plant. 





AT the annual meeting of the Honesdale (Pa.) Gas Company, the 
officers chosen were: Managers, E. F. Torrey, I. N. Foster, W. W. 
Weston, I. H. Menner, A. Thompson, H. C. Hand and H. Z. Russell ; 
President, E. F. Torrey ; Secretary and Treasurer, H. Z. Russell. 





Mr. JUSTICE PAGNUELO has decided that the Montreal Gas Company 
and not the town of St. Henri, is responsible for an accident which hap- 
pened, on the 2d of April, 1894, to Joseph Laurent, who, on the even- 
ing of that day, while driving along Notre Dame street, was thrown 
out of his vehicle by contact with a mound of earth formed in conse- 
quence of excavations for the laying of gas pipes. Laurent’s father 
sued the town, on behalf of his son, for damages. The town, in its 
turn, took action en garantie against the Montreal Gas Company. The 
court held the Company responsible and awarded Laurent $2,122 dam- 
ages and costs. 





AT the annual meeting of the shareholders in the Burlington (Vt.) 
Gas Light Company the Directors chosen were: B. B. Smalley, U. A. 
Woodbury, J. 8. Pierson, A. G. Pierce, R. G. Severson, F. H. Wells 
and F. H. Parker. 


Jxo. D. Cruise, W. W. Haskell and D. W. Troup are the ostensible 
projectors of a Company which has applied to the Council of Kansas 
City, Kansas, for an ordinance granting it the right ‘to construct 
works and supply gas to the people of Kansas City, Kansas, for illumi- 
nating and heating purposes.” The franchise provides that gas shal} 
be furnished for cooking, heating and power purposes at a rate not ex- 
ceeding $1.20 per 1,000 cubic feet, and for lighting at a rate not to ex- 
ceed $1.35 per 1,000 cubic feet. It is further provided that when the 
consumption of gas reaches a certain figure per day a rate not exceed- 
ing $1 per 1,000 cubic feet shall be charged for all purposes. If the city 
shall desire to take gas from the grantees for street lighting the ordinance 
provides that lamps will be furnished at a rate of $14.50 per annum 
operated according to the Philadelphia moonlight schedule. Lamps for 
city use can only be ordered for location on streets through which the 
Company’s mains run, and once located the lamps must remain during 
the entire period of the franchise, the Council only having power to 
cause a lamp to be moved from one place to another at the city’s ex- 
pense. The application was referred for consideration and report tothe 
franchise committee. 








Messrs. Aquilla W. Waumake and Nathan Leopold, representing 
the Mutual Gas and Electric Company, have applied to the Board of 
Aldermen, of Brooklyn, N. Y., for the right to lay gas pipes and string 
wires through the streets of the city. The Company agrees to sell gas 
at $1 per 1,000 cubic feet, and further agrees to pay into the city treas- 
ury the sum of $2,000 per year. The matter was referred to the com- 
mittee on lamps and gas. 





THe Hudson River Gas and Electric Company is the result of the 
consolidation of the Tarrytown and Irvington Gas Company and the 
Excelsior Electric Light Company, of Tarrytown, N. Y., and of the 








Dobbs Ferry Electric Company and the Hastings Gas Company, of 
Hastings, N. Y. The officers are: President, Geo. W. Harris, Tarry- 
town. N. Y.; First Nice-President, Chas. Russ, Elizabeth, N. J.; Sec- 
ond Vice-President, Wm. Walker, Irvington, N. Y.; Treasurer, David 
Silver, North Tarrytown ; Secretary, Augustus Konrad, Tarrytown ; 
Counsel, Henry C. Griffin, Tarrytown. Important changes will be 
made in the gas and electric plants, prominent among which will be a 
10-inch main through Broadway, from Franklin street to Irvington, 
and an 8-inch main from Irvington to Hastings. Ample storage facil- 
ities will also be provided. The capital stock of the combined concern 
was fixed at $300,000. ‘ 


Mr. T. R. Parker, Superintendent of the T. R. Parker Gas Works, 
of Napa, Cal., informs us that the Electric Improvement Company, of 
San Jose, Cal., proposes to establish and operate a gas works in San 
Jose, in opposition to the San Jose Light and Power Company, which 
has had possession of the gas supply of the city for some time. The 
Light and Power Company charges $3 per 1,000 for gas, and the 
avowed purpose of the opposition concern is to sell gas for all illumin- 
ating use at $2, gas used for cooking, heating and power purposes to be 
billed at $1.75 per $1,000. Mr. Parker, in further mention of this matter, 
says: ‘‘ This shows that the Pacific Slope is rather an active field in the 
lighting line at present, and the San Jose case is the first instance which 
has come to my knowledge of an electric company taking up gas as a 
club to fight back with. The San Jose Light and Power Company has 
manipulated the Welsbach to such an extent as to make serious inroads 
on the receipts of the Electric Improvement Company, hence the strug- 
gle for existence.” 


WE are indebted to Mr. William E. McKay, of the Bay State Gas 
Company, of Boston, Mass., for the following inclosure : ‘‘An interest- 
ing case, illustrating a new source of danger from electric wires, was 
recently brought to the notice of the Boston Board of Fire Underwrit- 
ers, by the accidental sounding of an automatic fire alarm, at the Pray 
Building, 658 Washington street. For some time past a slight smoke 
had been noticed issuing from the casing about the electric light wires 
in the basement, where the same enter from the street. When the in- 
surance inspectors arrived and the covering was removed, it was found 
that a peculiar substance had accumulated about the wires, which, when 


moistened and struck with any hard substance, would give off flashes 
of fire. All around this point the woodwork was covered with a thick 
liquid, which had dried in places to a white substance resembling dis- 
colored salt, and which was slippery to the touch and strongly corros- 
ive. The wood itself was soft and badly discolored. As the case was 
thought to be of considerable importance, the matter was placed in the 
hands of Messrs. Forbes & Glidden, electrical and chemical engineers, 
who immediately began an investigation. The deposit discovered about 
the wires proved, upon analysis, to be mainly metallic sodium. Metal- 
lic sodium is a substance very difficult to obtain except by the aid of the 
electric current. It is exceedingly combustible, and unites so readily 
with water that its presence in a damp cellar would be impossible under 
ordinary conditions. When it unites with water hydrogen gas is given 
off, and at the same time a considerable amount of heat is generated. 
Under certain conditions this heat would be sufficient to ignite the hy- 
drogen gas, and as hydrogen gasand air will form an explosive mixture, 
the greatest danger lies in the liability of an explosion if the gas should be- 
comeignited. The explanation of the appearance in adamp cellar of asub- 
stance so combustible and unstable in the presence of moisture as metallic 
sodium is given asfollows: The metallicsodium was undoubtedly the pro- 
duct of an electrolytic decomposition of impuresodium hydrate. Thisso- 
dium hydrate came from the cement mortar used in laying the brick wall 
of the basement, upon which the wires were supported. Some of the hy- 
drate may have possibly worked its way through the wall from the 
cement used in the foundation of the paved street (Washington street) 
immediately adjacent. The electric current which caused the electro- 
lytic action was due to a leak inside the casing from one of the mains to 
another. The leak was produced by the action of the sodium hydrate 
on the insulating covering of the wires. This covering was what is 
known as ‘weatherproof insulation,’ which consists of a cotton braiding 
covered with tar. Such a material is readily attacked by sodium hydrate, 
and its insulating properties destroyed. Moreover, the sodium hydrate 
itself furnishes a good path for the current when it has once penetrated 
through the insulation. This case is especially interesting in connection 
with several of the explosions which have occurred in underground 
conduits, usually attributed to a leak in the gas mains. Some of the 
London (England) papers recently suggested that metallic sodium may 
possibly have had something to do with these explosions ; but this, how- 
ever, appears to be the first instance in whtch the appearance of metallic 
sodium has been proved and a complete explanation of an actual case 
given.” 











At the annual meeting of the shareholders in the Louisville (Ky.) 
Gas Company the Directors chosen were Messrs. Harry Bishop, A. i. 
Barret, Geo. W. Morris, Jno. M. Atherton and J. B. Speed, to repre- 
sent the Company on individual shareholding account. The Directors 
named to represent the city of Louisville, which is a large holder of 





stock in the we were Messrs. W. J. Abraham, Atilla Cox, Fred. 
Hoertz and W. H. Hite. 
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Effects of Temperature on Cotton 
and Silk Insulation. 





A. S. Reeve, in a communication to Electric 
Power on this subject, gives the results of tests 
at increasing temperatures in order to find at 
what temperature the safety limit can be placed 
and to study the action above and below this 
limit. A brass test spool, exposing nearly 10 
sq. in. of area of core, was wound with two 
separate layers of No. 20 B. & S. wire and the 
insulation was measured between these two dis- 
connected wires ; these spools were plaééd in a 
closed vessel, which was heated electrically at 
atmospheric pressure. The results may be di- 
vided into those which take place below 125° 
C., those between that and 180°, and those 
above 180°. When temperature was first raised 
gradually, the insulation dropped very rapidly 
to a remarkably low value up to 100°, while 
above that temperature it again becomes better. 
When reduced to 25° again the resistance was 
higher than at first. He attributes this action 
to the moisture, and proves it by showing a 
marked effect of dry, hot air force around the 
coil. By getting rid of the moisture the resis- 
tance could be raised 50 per cent. He believes 
that materials become more absorbent as the 
temperature rises ; the rate at which the tem- 
perature rose seemed to affect the lowering of 
the resistance, as the more rapid the rise in 
temperature the greater the reduction in the 
insulating property. The results are given in 
a table in which the resistance in meg ohms 
per sq. in. is given for a number of different 
temperatures and wires, and which shows 
among other things that cotton is much more 
absorbent of moisture than silk. At 125°C. the 
moisture phenomenon is practically insignifi- 
cant, an increase of temperature still produces 
a lowering of the resistance and there seems to 
be a definite value of the insulation for each de- 
gree ; up to 180° neither cotton nor silk suffer 
any injury whatever even during several hours 
time, and the value is very constant and criti- 
cal ; less than one hour’s run at 190° produces 
a light brown scorching ; 250° reduces both 
rapidly to a black charcoal, although the insu- 
lation resistance is by no means reduced to zero 
thereby. On four of the wires tested the re- 
sistance reaches a minimum very close to the 
boiling point of water; it appears that the 
thickness of the insulation does not by any 
means determine its resistance, single and dou- 
ble not varying very much in actual value ex- 
cept from a. mechanical standpoint; it is not 
correct to attribute the insulation to the air 
space alone, as the resistance of this space de- 
pends entirely on the moisture it contains, and 


hence, apart from mechanical strength, it is the 
nature of the substance with respect to moist- 
ure that determines its value as an insulator ; 
in two specimens the resistance at the boiling 
point of water fell to about ,4 of its original 
value and in another case to 3,55 ; all of these 
were wound with cotion, while with silk the 
reduction was only about +5, the original fig- 
ures being also much higher than that of cot- 
ton ; although silk seems to be better as an in- 
sulator in the beginning, he believes that in the 
long run cotton is superior. In his conclusions 
he states that most machines are run at a tem- 
perature atjwhich their insulation is the lowest, 
unless carefully protected from the absorption 
of moisture ; that baking at a temperature of 
150° C. and then protecting the insulation from 
the absorption of moisture, will greatly im- 
prove it, but the material should not be shel- 
lacked first and baked afterward, as is frequent- 
ly done ; that cotton and silk are not injured 
up to 180° C. (356° F.); and that copper will ox- 
idize quite badly, considerably below 180° C., 
hence the wire itself is injured somewhat be- 
fore its insulation. 








The Market for Gas Securities. 





Dullness reigns supreme in the city market 
for gas shares, but nominal quotations are 
fairly firm, especially in respect of Consolidated 
and Mutual. The former opened to-day (Fri- 
day) at 143 bid, and the latter is in demand at 
168. There was some inquiry for New York 
and East River common, and holders seemed 
not at all anxious to accept the bid price of 30, 
their asking price being 2 points higher. It is 
hazardous to advise about these shares just now; 
still we think they are a purchase, even at 32. 
e porrnagg was a trifle weaker, judged by the 
bid rate, but the quotations in it (194 to 197 ex.), 
are strictly nominal. Standards were fairly 
steady—in fact, strength was shown in the pre- 
ferred, which is bid for at 1064. 

Brooklyn shares are neglected, but quota- 
tions show no marked change, despite the re- 
appearance of the projectors of the Mutual 

ompany before the Board of Aldermen in 
their characters of dollar-gas men. The bottom 
fell out of Chicago gas completely this week, 
the shares selling down to 52 or thereabouts, 
and to-day the opening was made at 54} to 55. 
In our opinion, despite all talk to the contrary, 
the next dividend will be paid, and it will be at 
the rate of 5 per cent. perannum. Bay State 
and Lacledes are dull and weak, and timore 
Consolidated isin demand at a fair advance 
over the figures of last week. 








Gas Stocks. 


— 


Quotatious by Close & Nash, Brokers and 
Dealers in Gas Stocks, 


35 Watt St., New York Ciry. 
duty 15. 
«=> All communications will receive particular attention. 


{2 The following quotations are based on the par value 
of $100 per share. sed 





N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated.......scssesee+ $35,430,000 100 143 144 
SIO chovcbes adnnrtnceneses 500,000 50 140 

MD i cccsiaevenen 220,000 .. 10 ~ .. 
Equitable. ......ccccccccccee 4,000,000 100 194 197 
BURG OE. . cicccsvceses 1,000,000 1,000 106 od 
Oe -“FeR CORB hc scene 2,300,000 1,000 106 ii 
Metropolitan Bonds .. ... S EO 2 Ae we 
PRs decoccécsucvetcgsebes 8,500,000 100 170 os 
NING sedis csccsters 1,500,000 1,000 100 102 
Municipal Bonds............ 750,000 a: aa a 
WHONUEIIET cxccece cesccese eove 150,000 50 90 91 
si ME ecensec cess 150,000 1,000 4s 98 
New York and East River.. 5,000,000 100 8u 82 
Preferred ...... weeveeeud 2,000,000 100 55 ST 
BORG o.. 000 devcysccgesp 8,500,000 . 1,000 9434 «95% 
Richmond Co., 8. I......+++ 348,650 50 50 ag 
a Bonds....... 100,000 1,000 








WOOO wavicicteccccéedaces |” Candee 


Gas Co’s of Brooklyn. 
i ckes 6éccvesserences 2,000,000 
CONGR, inca cdc qetesccevece 1,200,000 
*. BP. Demds...caccer 820,000 
I siikids veiepiea gn iésccned 2,000,000 
Se BORER oc vcesccccscccce 1,000,000 
Fulton-Municipal .,......... 3,000,000 
ba Bonds..... 800,000 
Pas ceschevdseennensare 1,000,000 
wile 368,000 
“ PL i estccae 94,000 
Metropolitan.............00+ 870,000 
ra Bonds, 5's. .... 70,000 
PI ob 0 cavessscedvencene 1,000,000 
wn, POS reer et Core 700,000 
Williamsburgh...........+++ 1,000,000 
- Bonds ....... 1,000,000 

Out-of-Town Companies. 

DAF BARE. coc ceccosccconss 5,000,000 
" Income Bonds..... 2,000,000 

Boston United Gas Co,— 
1st Series 8. F. Trust.... 7,000,000 
es va ee. 8,000,000 
Buffalo Mutual............. 750,000 
* Bonds...... . 200,000 
Chicago Gas Co,.........++5 25,000,000 


Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 


COMMING scciseccccccdeics 1,069,000 
ist Mortgage............ 1,085,000 
Consumers. Jersey City.... 2,000,000 
hes Bonds, ......00- 600,000 
Cincinnati G. & C. Co....... 7,000,000 
Consumers, Toronto........ 1,600,000 


Central, San Francisco...... = ...++. 
Capital, Sacramento........ 9 sss00- 
Consolidated, Baltimore.... 11,000,000 





Mortgage, 6's........... 8,600,000 
Chesapeake, ist 6’s..... 1,000,000 
Equitable, ist 6's. ...... 910,000 
Consolidated, ist 5’s........ 1,490,000 
SUERTE. «Suni keeeccpedcees 4,000,000 
Con, Bonds.......... 4,312,000 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 
BUTS WATE occccvvcecccvece 2,000,000 
sg WOMB. icv ctnes 2,000,000 
ici iitinvetcvcsescie 750,000 
Indianapolis...... .......+++ 2,000,000 
1 Bonds, 6’s...... 2,650,000 
Jersey City.......sccccccece 750,000 
Lafayette Gas Co., Ind..... 1,000,000 
BRTBOD cc cccecs cocccccese 1,000,000 
BAT. co ccivcicscccvecss 2,570,000 
Laclede, St. Louis.......... 7,500,000 
Oe cn cedss-esesse 2,500,000 
PUES oe cvcsiccs ovecseee 9,084,400 
EMG Palle, Bs T..sscexesoee 50,000 
Bch vsine’ sedececves 25,000 
Montreal, Canada .......... 2,000,000 
New HAVOR. ..cccccccccccccs —ceccce 
Northwestern Ohio Nat.Gas__...... 
MRA Mccccsscesanaets  _saenee 
Peoples Gas Lt. & Coke Co., 
Chicago, 1st Mortgage.... 2,100,000 
2d ° +.+. 2,500,000 
Peoples, Jersey City........ 500,000 
PRRBOR, Neo Decccccesscccee —secvee 
Rochester Gas & Elec. Co.. 2,150,000 
PERNT OR. 6 8oc dcccccccee 2,150,000 
Consolidated 5's ........ 2,000,000 
San Francisco, Cal. ........ 10.000,000 
St. Paul Gas Light Co...... 1,500,000 
ist Mortgage, 6’s........ 650,000 
Extension, 6's........... 600,000 
General Mortgage, 5’s.. 2,400,000 
Syracuse, N. Y............. 500,000 
Washington, D. C........... 2,000,000 
Western, Milwaukee........ 4,000,000 
Bonds, B'S .ccese cescccce 8,556,000 
Wilmington, Del............ 500,000 
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FOR SALE, CHEAP, 


One 10 ft. by 10 ft. Station Meter, 
in good condition, arranged for 12-inch connections. 
One 10-inch Dry Center Seal, 
used only two or three years ; good as new, 


MILWAUKEE GAS LT. CO., 
Milwaukee, Wis. 


POSITION WANTED 


As Manager of a Gas Works or Gas 
and Electric Light Works. 
Has successfully managed Gas and Electric Light Plants for 
the past five years. 
1043-tf 


1049 8 











Address “G. & E.,” care this Journal. 





Peerless Patent 
Improved Gas Bag 





These Gas Bags are used to stop the flow of gas while re_ 
pairing or making alterations in gas mains. There have been 
numerous cases of workmen being badly injured, and some- 
times fatally, by the escape of gas resulting from the burst- 
ing of a bag, and our patent improvement is designed to 
obviate such calamities. The indicator A shows unerringly 
when the bag has been sufficienty inflated to pack the main, 
and when the pumping should be stopped. Our Bags are 
made of a rubber stock especially prepared to admit of great 
distension, and to resist the action of Oils, Gases, Naphtha 
and other residuum in the mains, and they are made with 
lapped joints, which adds greatly to their strength. 


3-in. Gas Bag, wm, $0.60 12-in. Gas Bag, each, $5.00 
4“ 80 6“ 8.25 
5 “ “ ao 1.05 20 “ we “ 12.00 
ie toh 5 Fe ines “17.00 
8 “ i “ 2.65 30 “ “ “ 27.50 
10 “ “ “ 3.75 


The Peerless Rubber Mfg, Co. 


16 Warren St., N.Y. City. 
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WANTED, 


By a man who has had a round experience in the manufac- 
ture and sale of gas, 


A Position as Supt. of a Large or Smal' Gas Works. 


Is capable and energetic, and is willing to begin at a moder-| \. 


ate salary. Address 
1082-tf “B.,”’ care this Journal. 








Patent Lava Gas Tips. 


UNIFORMITY {') a 
GUARANTEED. (-™ |= 





D. M. STEWARD MFG. CO., 


CHATTANOOCA, TENN. 





THE HAZELTON or porcupine 
rs WATER TUBE BOILER. 


) pes ee 


¥ % The Best Boiler in the World, and the Cheapest per Square Foot 
“se of Heating Surface. 


~. Unequaled for the Economical Production of Very Dry Steam. 


WE GIVE Liberal Capacity, Highest Efficiency, Absolute Safety and 
horough Workmanship. 
WE SOLICIT the Critical Examination of the Mechanical Profession 
and the Steam-Using Public; and Your Trade. 


Send for Catalogue and Reports of Tests. 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 








’ 





MOSES G. WILDER, 


Mechanical Engineer, 


816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 


Governor 
Gas Burners, 


Gas Cocks 
and Fittings, 


In addition to a full assortment of Volumetric Governors, etc., 
I am now making MERCURY PRESSURE GOV- 
EBNORS of all the usual sizes, adapted to use upon Gas 
Stoves, Furnaces, and Meters. . The same careful attention to 
details of design and a es J which has establisbed the 
reputation of WEILDER’S VOLUMETRIC GOV- 
ERNORS will be given to the new line. They have been 
thoroughly tested in many places during the past year, and have 
given entire ion. The price is very low, and but for a 
complete system of machinery adapted to this work, it would be 
impossible to seli them at the price. I hope for large orders, as 
— become known, in consequence of the low price and good 
q ity. . 











>» If You Want the Best GAS-TIGHT Tubing, 


BUY OF THE 


NEW YORK GAS TUBING CO. 


334 & 336 East 23d St., N. Y. 
GUARANTEED NOT TO STIFFEN. Makers of Ali Kinds of Flexible Tubing. 


YOU WANT THE GOODS QUICKLY 


SEND IN YOUR ORDER. 


MICA CANOPIES & 








Special Trays for Iron Sponge or Oxide of iron. 
CHURCH'S TRAYS a Specialty. 
Reversible, Strongest, Most Durable, Most Easily Repaired. 
MICA CHIMNEYS UY 

\i} 


ARE "WAY DOWN. AY 
{f \ 


THE MICA MFG. CO., AN Paks 


88 Fulton St., N.Y. City. 


For Continuous Records of 


Street Gas Pressure. 


Simple in Construction, 
Accurate in Operation, 
Low in Price, 
Fully Guaranteed. 


Send for Circulars. 


THe BRISTOL CO. 


Waterbury, Conn. 
Received Medal at World’s Columbian Exposition. 








_— 
NN : 


306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET 
Send for Circulars. 


























Tie obratead SHANER GAS COAL 


Is Mined and Shipped from the 





CORRESPONDENCE SOLICITED. 


Best Gas Coal Basin in Pennsylvania. 





SHANER COAL CO., - 1326 Chestnut Street, Philadelphia. 








ros. 


NW. WORD U E, 


Cannel Coal Merchant, 


BIO. 1... BeOS. -m. 


Exclusive Shipper of the following celebrated 


New York City - 





GENUINE KENTUCKY CANNELS. 
BREGKENRIDGE. The richest Cannel in the world ; will yield 15,200 cubic feet of 46.20 candle gas per ton of Cannel. 


0. K. BOGHEAD. will yiela 16,504 cubic feet of 38.15 candle gas per ton of Cannel. 


BIRDSEYE. Will yield 14,132 cubic feet of 36.55 candle gas per ton of Cannel. 


ALL PRODUCE EXCELLENT COKE. 
Shipments in sealed box cars direct from the mines to any required station in the United States or Canada. Cargo Shipments from Newport 


News or Norfolk, Va. 


Correspondence Solicited. 


Tele, “iag-isth St," New York. GENT Office, 716. 13th St., NLY., U.S.A. 
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WM. W. GOODWIN, Prest. Oo. N. CULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. EARNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 
The Double-Acting Gas Engine, 





Tandem 
Cylinder. 
Impulse 
Every 
Stroke. 

100 to 1,000 


Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain for 


the past eight years. Address ww. GOODWIN, President, Lock Box 718, Philadelphia, Pa., or 
















































MANUFACTURERS OF 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnoek. 


HR 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 





THE WESTERN GAS CONSTRUCTION CO. Blirs, & Gen, Agts., Fort Wavne Ind. 
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Goal Tar Genealogical Tree 





MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


Tn the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 








FIHLDS ANALYSIS 


E*or the 


wear 189s. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 


Twenty-third Year of Publication. 


Compiled and 


Arranged by 


JOHN W. FIELD Accountant to the Gas Lt. and Coke Co., London. 


A. M. CALLENDER & CO.,_ - 


Price, $5. For Sale by 


No. 32 Pine Street, N. Y. City. 








SCciIiENTPTIEIC BOOE: Ss. 





KINGS TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER’S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CiEMISTRY OF ILLUMINATING GAS, by Norton H. Hum- 
PHRYS. $2.40. 


P2ACTICAL TREATISE ON HEAT, by THoMAs Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY: A GUIDE TO THE STUDY OF 
THE MEASUREMENT OF LIGHT. By W. J. DIBDIN. $3. 


STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $5. 


COAL; ITS HISTORY AND USE. by PRo¥. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 


HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 





THE MANAGEMENT OF SMALL GAS WORKS, by 0. J. R. 
HUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, 
40 cents. 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.50. 


AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- | 


NOLD. $2. 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. SuaG. $1.80. 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
by GEO. LUNGE. New Edition. $12.50, 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL 
UES OF GAS COALS AND CANNELS, by D. A. GRaHAW 
8vo., Cloth. $3. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MoonEy. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor 
VicTOR VON RICHTER. $2. 


ILLUMINATING AND HEATING GAS, by W. BuRNS. $1.50, 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY 
ADAMS. $2.50, 


FUEL AND ITS APPLICATIONS. $7.50. 


* 


| NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
| MANAGERS, by THOS. NEWBIGGING. Fifth edition. 6 


| A TREATISE ON MASONRY CONSIRUCTION. BaRKER. $5 


| GAS ENGINEER’S LABORATORY HANDBOOK, by Joun 
| HORNBY, F I C., $2 50. 


| GAS LIGHTING AND GAS FITTING, by W. P. GERHARD. 
50 cents. 


AMERICAN PLUMBING, by ALFRED REVILL. $2.00, 


ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50, 


ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40 cts 
ELECTRIC TRANSMISSION OF ENERGY, by G. KNapr. $3 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
$2.50. 


MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents. 
ACCUMULATORS, by SiR D. SALOMONS. $1.50. 
DYN. MO BUILDING, by F. W. WALKER. 80 cents, 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 
ForBES. Paper. 40 cents. 





| DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hospi 
| TALIER. $3. 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial pains in securing and forwarding any other Works that may be desired, upop 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M: CALLENDER & CO., 32 Pine Street, New York. 
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GAS ENGINEE HRING COMPANY, 


INCORPORATED, 


te) Conestoga Building, PITTSBURGH, PA. 


MANUFACTURERS OF 








F. L. SLOCUM, Prest. 


Gas Works Machinery of all kinds, SAM'L WOODS, Trees. 


PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, 
FELDMANN "AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 


Faux System of Recuperative Benches, 











JAS. GARONER, JR. 
SOLE CONSTRUCTOR AND BUILDER. 


NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 


THE IRVING GAS STOVES 


Produce a quick, powerful heat on minimum consumption. The burner is our own patent—an immense 
improvement over the old styles, effecting a better distribution of the flame. Our new air mixing device 
insures perfect combustion, and is very easily regulated. The stove is light and graceful, but strong and 
durable. Nickeled all over and elegant in appearance. The price is extraordinarily low. Whether you 


give your stoves to your consumers, or rent them or sell them, the IRVING 
Keystone Meter Lo, 

















is what you want. 


if seen al-> cxbnamnine sonamestimee/ aS comes 











The Improved 


Welsbach Light. 





a a ee ee en ee ee ee eS Sm 








No. 31! Burner, with Nos. |0 and 43 Shades. 


ade by the 


Welsbach Light Company, 
Gloucester City, N. J. 


Sole Manufacturers for the United States. 





No. 31 Burner, with No. 74 Shade. 
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G. WwW. HUNT GOMPANY. =. BE=REND, 


SOLE IMPORTER OF THE CELEBRATED 
COKE CARS for Gas Works, in-Nidi 
pai nsthas. tana a German (Stettin-Didier) Clay Gas Retorts, 


CHARGING CARS for Bringing Coal| 3400KS, TILES, FIREBRICES, FIRE CEMENT, 


from the Storage Bins to Boiler | Stettin “Anchor” & ‘‘Eagle” Brand Portland Cement 
Room and Retort Houses. 10 & 12 Old Slip, New York. 


INDUSTRIAL RAILWAYS 
Specially designed for handling material K d 4 llid &S [ d 
in and around Ga j 0 i ay Ons, t é 


THE HUNT TIP CAR. Gas Works, Coal Yards, Factories, Etc , Ete. 
45 BROADWAY, “ - NEW YORK. 


NEWBIGGINGS HANDBOOK 
FOR GAS ENGINEERS AND MANAGERS, 


The present (the fifth) edition marks an important advance on those 
that have gone before. Considerable additions have been made to the text' 


and much of it has been rewritten and otherwise improved. 




















No. 7 Platt St., N. Y. City. 


HYDRATED 
OXIDE OF IRON 


For Gas Purification. 











Analysis, Samples and Particulars on Applica- 
tion. : 








PATENTS 


hts 
‘Twent fi years. 
Berience. "We repo, [o"reoene whee te — 
aa is allowed. 


WU.sPak ones “Wy aiergun ies. 


Price, Cloth, $6. 
A.M. CALLENDER & CO... 32 Pine St.. N Y 


RELIABLE GAS STOVES AND RANGES 


By all odds the most Complete Line man- 
ufactured under one name, comprising all 
known Styles and Sizes. 

More desirable improvements made in the 
Reliable line for 1895 than in all makes 
combined for the past ten years. 

In addition to the many improvements, we 
have also added a complete new line of 


High Grade Ranges, 
swelling the Reliable line for 1895 to six 
| distinct and separate lines of Ranges and 

,a| “Se 











fp"! 
“4 <  —— 
- “= "i Vy Lacy fens VN AO) meme Fa 7) i 
© mexy a me § a 
re ~~ 


| 
| 


three lines of Hot Plates, making in all 
126 Sizes and 252 Styles, Ranging in Price form $2 to $84. 


All the valuable improvements we have 
added for the coming season will give the 
‘*Reliable’’ a prestige as the leading line 
of Gas Ranges, and, being such a good thing, 
will undoubtedly be pushed along by others 
in 1896. 

You will always find the Reliable line at 
least three years in advance of all competitors. 


THE SCHNEIDER & -TRENKAMP COMPANY, Svule Manufacturers, 


Cleveland, O., and Chicago, III. 


Send for our 1895 Gas "Catalogu: Gas tatalogus.” “ai cannot fail to Interest you. 
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JEWEL GAS STOVES 





This is One of Eight New Bangese 


For 1895 


ARE MODERN 


AND 


UP TO DATE. 


%* Two New aunty Stoves. ¥* 
% Six New Square Junior Stoves. * 





WRITE FOR 1895 CATALOG. 





56 Cooking Appliances. 
Not a Padded Book. 


GEORGE M. CLARK & COMPANY, Makers, CHICAGO. 


Eastern Agency, 152 & 154 West 23d &t., N. Y. City. 








WILLIAM M. CRANE & CO., 


Office, 838 Broadway. 


Factory, 428 & 430 W. 14th Street, New York City. 





We carry the Most 
Complete Line of 
Gas Appliances in the 
Country. 

Gas Fires, Gas Logs, 
Fire Place Heaters, 
Ranges, Broilers, 


Laundry Stoves, 








Tailor Stoves, 


~ Soldering Furnaces. 


MM, 
eae : 
oy V, = Griddles, 
| ce , - Waffle Stoves, 
we, (Mh gos 39 Hot Plates, 





Gas Kilns, etc., etc. 


mt, nr ‘ 
pres of 


A Complete New Line 


of Ranges for 1895. 





Send for Description of our NEW VULCAN Gas Furnace, for HOT AIR or HOT WATER. 


Gas Controllers, Meter and Service Cocks, Independent and Hose Cocks, and Fittings 
of all kinds, with Extra Large Gas Way. 


SEND FOR NEW CATALOGUE. WILL BE ISSUED ABOUT MA"CH FIRST. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. . FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary, 


BERLIN IRON BRIDGE CO. 


ot 
= 
rev 


























x 





Che above illustration is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built by us for the 
Prov dence Gas Light Company, at Providence, R. I. The building is 40 ft. in width by 100 ft. in length, the side walls being of brick 
and the roof being entirely of iron—that is, iron trusses and iron purlins covered with corrugated iron. The building 
is ventilated by our Improved Ventilator, extending the full length of the roof, with side shutters opened and 
closed by cords from the floor. No woodwork is used in any way about the construction of the building. 





Write for Illustrated Catalogue. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 











Avex. C. HumPHReEvs, M.E., ArTHUR GQ. GLASGOW, M.E., 
MAKHATTAN LIFE BUILDING, CABLE ADDRESS, 9 vicroria ST., 
(64 sroanvwar,) LONDON & NEW YORK, LONDON, 8. W,, 
NEW YORK. : *“HUMGLAS.”* ENGLAND, 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 


BRN i AACA TN aig WASP NTIS gpI, GEMS HS Leta TMG MET ea A ON 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
- ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


py OC. J. B. HUMPHREYS. 
¥Frice $1. 


A. M. CALLENDER & CO.. No 32 Pine Street, New York 

















— 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER CO. 









ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


ST LOUIS, 


CHICAGO, 








SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 





























AUCUST, 1895. 




































| Table No. 2. 
Pr Table No. 1. NEW YORK 

i FOLLOWING TIE crry. 
= MOON. ALL Nieut 

& LieHTING. 

~ - | 

A 1 E| night. tinea) Lae —- 
Say ae || PM. | AM. 
Thu. | 1)12.40 am) 4.00 am|| 7.10 | 3.30 
Fri. | 2} 1.40 | 4.00 || 7.10} 3.30 
Sat. | 3) 2.40 400 || 7.10 | 3.30 
Sun. | 4\NoL. Nol. | 7.10} 3.30 
Mon. | 5 Nol..ru No L. 7.10 | 3.30 
Tue. | 6\NoL. |NoL. || 7.10| 3.45 
Wed. | 7| 7.40 pm) 9.10 pm|| 7.10 | 3.45 
Thu. | 8) 7.40 9.30 || 7.10 | 3.45 
Fri. | 9| 7.40 9.50 7.10 | 3.45 
Sat. |10| 7.40 10.10 || 7.10] 3.45 
Sun. {11} 7.30 {10.30 || 7.10 | 3.45 
Mon. }12! 7.30 '11.00 | 7.10 | 3.45 
Tue. |13] 7.30 1q@11.30 || 6.55 | 4.00 
Wed. |14)| 7.30 {12.10 am 6.55 | 4.00 
Thu. | 15) 7.30 1.00 || 6.55 | 4.00 
Fri. |16) 7.30 | 2.10 || 6.55 | 4.00 
Sat. |17| 7.30 | 4.20 || 6.55 | 4.00 
Sun. 18| 7.20 4.20 || 6.55 | 4.00 
Mon. |19| 7.20 | 4.20 || 6.55 | 4.00 
Tue. |20| 7.20Nm) 4.20 | 6.45 | 4.10 
Wed.|21/ 7.20 | 420 || 6.45 4.10 
Thu. |22} 7.20 4.20 6.45 | 4.10 
Fri. | 23) 7.20 4.20 6.45 | 4.10 
Sat. (24) 7.20 4.20 6.45 | 4.10 
Sun. | 25) 8.20 4 20 | 6.45 | 4.10 
Mon, |26) 9.00 FQ 4.20 6.45 | 4.10 
Tue. |27! 9.50 | 4.20 || 6.30} 4.20 
Wed. |28/10.40 | 4.20 6.30 | 4.20 
Thu. |29|11.30 | 4.20 | 6.30 | 4.20 
Fri. |30/12.40 am) 4.20 || 6.30 | 4.20 
140 | 4.20 || 6.30 | 4.20 


Sat. [31 































TOTAL HOURS LIGHTING 
DURING 1895. 












By Table No. {. 





Hrs.Min. 
January ... .237.00 | 
February. ..196.40 | 
March..... 195.50 | 
April.... ...165.30 | 
ae 153.40 
. ee 138.20 
TG  de.. 146.30 
August 152.50 
September ..165.10 
October... .186.10 
November.. 204.10 
December. . 219.30 
Total, yr. .2161.20 




















By Table No. 2. 





Hrs. Min. 
January. ...423.20 
February. ..355.25 
March..... 355.35 
April...... 298.50 
Bs 05 6 264.50 
TURN 00s 234.25 
SUA: 63 sie 243.45 
August ....280.25 
September. .321.15 
October . . ..374.30 
November ..401.40 
December. . 433.45 











Total, yr...3987.45 





= 
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ROOTS’ LATEST IMPROVED EXHAUSTER. 































va emis Inquiries 
Improved 

Automatic Cheerfully 
Gas Governor Aniweled: 
and 

Steam Bye= Send 
Pass Valve 

are the best or 


in the market. Catalogue. 














.. We Have For Sale Two Bargains.. 


ONE, A SECOND-HAND No. 6 EXHAUSTER, with 12-inch Connections and Engine on same 
Bedplate, with Governor, etc., complete; run but a short time. Write for price. 


THE OTHER, OUR WORLD’S FAIR EXHAUSTER AND ENGINE COMBINED ON SAME BED- 
PLATE. Run not to exceed one week; size, No. 6. Special prices that will be attractive on either of above. 


EY TE TE ETS TE Sa — . _ 





Do You Need Any Valves, Bye-Pass Valves, or Pipe Fittings ? 
If so, write us, and see what we ean do for you. 





BYE=-PASS »» GAS VALVES. 
Pipe Fittings of all Kinds and Designs to Suit Conditions. 


P. H. & F. M. ROOTS CO., 


Connersville, Ind. 
COOKE &-GO., Selling Agts.. 163-165 Washington St.. N. Y. City. 





5 gle ay Mp aaa sae ak RAMS PLAINES. ala Sih Sages a nae TUN A BD Maa iba ol hc bead 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 











Standard ‘‘ Double Superheater” Lowe Apparatus, designed for the use of Naphitha, Crude Oil, or “* Distillates.” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN 
GAS CONSTRUCTION CO., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 


IMPROVED LOWE WATER GAS APPARATUS. 


Special No. | Setting, for Small Works. 

Glandart Sitting, So-e ee 
Double Superheater Setting. separate carbureter and Superheater. 
Improved Double Superheater Setting, ose yon 


of the Carbureter (Patented Nov. |13th, 1894). This ImpROvED SETTING can be applied to 
the ordinary Settings now in use. 








All settings (except No. 1) are built with*or without our Ball Valve Connection for “up and down runs.” Our Apparatus will use any 
grades of Oils or Naphthas, Gas House or Oven Coke, and Anthracite Coal. Results guaranteed. 


GENERAL GAS WORKS CONSTRUCTION. 


Purifiers, Holders, Coal Gas Benches, Hub and Flange Valves, Street Main Specials, Condensers, Scrubbers, Ete. 
New York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


=== __ NEW YORK MARINE PAINT CO, 








LUDLOW VALVE MFG. 60 Successors to TRACY & HADDEN. 
J , | 
MANUFACTURERS OF Ran Ts 
VALVES, eit l% 
Double and Single Gate, } in. to 72 in., outside and 











inside Screws. Indicator, etc., for Gas, ee En, OF _ 


“—g= . PAINT"=e" Holders 


And all Ironwork about Gas Works. 
POU CHEE Psin, N. Y. 


GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and without Independen 
Nozzle Valve. All Work Guaranteed. 
Works & Gen’! Office, indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
8t. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St 














SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants, 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vail Av. 
TROY, N Y. 
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NATIONAL GAS2> WATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY TWO YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 














Plans and EHstimates Upon Application. 





IRWIN REW, President & Treasurer. N. A. McCLARY, Secretary & Gen’l Manager. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR C0,, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 99 ’ ? 
-L[RON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor. 














AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION: 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 16 per cent. No works too small to use them profitably. 


—— 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO0., No. 365 Canal St, New York. 


WILBRAHAM BAKER BLOWER COMPANY TRON MASS 


Successors to WILBRAHAM BROS., For Gas Purification. 


Philadelphia, Pa., Acts immediately, and more efficiently 


SOLE MAKERS OF than any other purifying agent 
now in use. 


THE HUNTOON GAS GOVERNOR, ‘reo: chemical wors 


JOHN SCHRIEVER, Manager. 
‘The Best Governor in the Market for Rotary or | Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 


Steam Jet Exhausters. DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Wilb h ¢ BE=zh ¢ Is a superior natural Hydrated Oxide of Iron. 
ra am. as aus ers, Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
‘ : of Iron, containing no sawdust, thus effecting 
BAKER ROTARY PRESSURE BLOWERS, ——|szcee-rtsiovie tn cme 

j furnish the diluent at a nominal cost. Itis n¢- 
used by the largest gas companies in the West 


Amd. Rotary Piston. Pui pDe.| Mts 
Catalogues and Prices on Application. 1 H.W. Douglas (*cas<omosey) Ann Arbor, Mich, 
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JAMES D. PERKINS. P E ™ K I N i) & GC oO my F. SEAVERNS. 


228 and 229 Produce Exchange, New York City. 








TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals «« Cannel. 
Ocean Mine Youghiogheny Gas Coal, 


From Ealtimore. 


Clinch Valley and Logan Gas Coals, 


From Norfolk, Va. 


Old Kentucky Shale, from Kentucky, 


The Most Valuable Enricher Now Obtainable. 
Second Only to the Celebrated Australian Shale. 














Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 











BERWIND-WHITE COAL MINING COMPANY'S 








Ocean Westmoreland Gas Coal. 





: STRIGTLY High Grade..... 
Offices : Carefully prepared. 
55 Broadway, New York. For Gas Making or 

Betz Building, Philadelphia. Heavy Steaming. 








BUTTS CANNEL These are Facts. 


possesses such BUTTS CANNEL THE MINE 1s located in the heart of the 
NATURAL ADVANTAGES FOR GAS Coal Region, within 40 miles of Pittsburgh. 


that we are able to offer positive af a RAILROADS. It has track connection 


assurance of its ECONOMY as with Penn. & Erie Rys., making favorable rates 
against OIL or other CANNELS THE WEIN. It averages nine feet thick of 


FOR CAS ENRICHING. THE YIELD. Thirty Candle Power Gas, 


The GOFF-KIRBY COAL CO. BYE-PRODUGTS, vncxceies core 
CLEVELAND, OHIO. | 


More Tar than Pittsburgh Coal. High in Ammonia. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


Cok E.. 


MINES, - - £Clarksburgh, Harrison Co., West Va. 
WHARVES, += - «= Locust Point, Baltimore, Md. 
OFFICE, = = «= 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON 
71 Browdway, N. Y. 60 Congress8t., Boston. 


ENRICH YOUR GAS 


WITH OUR 


“Bear GREEK” CANNEL 


Containing 
14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 
ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


MACFARLANE & CO., Louisville, Ky., Agts. for U.S. and Canada. 


HENRY G. SGHEEL, 


Tidewater Sales Agent and Shipper of te Grade Westmore- 
land Vein, m, Vougiogheny, and West Virginia 
Thoroughly Screened 


GAS COAT.S. 


t AGENTS, } 











Superior arom 4 Gas Cannel, Connellsville and Mountain 


earfield and “Cumberland Vein 
Steam and Smithing Coals. 


Room 176, Washington Building, No. 1 Broadway, N. Y. City. 


KELLER ADJUSTABLE 
COKE CRUSHER, | 


Strong, Sim Durable. Will | 
Crush ry Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co . 
Columbus, Ind. 
 Syerpentenee. So.icited. 


WILBUR HL TOWNSEND, 


SROKER AND DEALER IN 

















Naphthas, Gas and Fuel Oils and crude 


Petroleum for Gas Companies. 
Room 115. 





—— Pee -— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ="< Prepared for Gas Purposes, 





'Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 














EpMUND H. McCuLLouGn, Prest. Cnas. F. GODSHALL, Treas. H. C. ApAms, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this Company its well-known 


|Coal has been largely used by the Gas Companies of New England and the 


| | Middle States, and its character is established as having no superior in gas- 


giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St , Phila., Pa. 








29 Broadway, N.Y. City, | 


THE SUN OIL Co. 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 
‘Toledo, O., and Pittsbureh, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 











Correspondence Solicite* 





GAS OIL. 


26 Broadway, New York City. 
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_ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE KHKICK, 





J,H. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


’ EH Gautier, Prest. Cuas. E. Greeory, Vice-Prest 
Davi R. Daty, Sec. & Treas., Gen’] Mangr. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., 





Brooklyn, N.Y. 


LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 


ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN FIRE BRICK AND 
ENAMELED CLAY RETORT WORKS. 
ADAM WEBER, Proprietor. 


Works, Weber, N. J. 
Office, 6S3 East 15th St., New York. 








Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 











CVRUS. Za 


23" ST. ABOVE PACE 


Fire Brick 
AND 


Cray ‘RETORTS#: 


ULI. 





















Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood & Water Sis, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to Wir AM GARDNER & SOW, 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 














EXCELSIOR FIRE BRICK & CLAY 
OFFICE, 418 to 422 East 23d St., N. Y 
Fire Brick, Tiles, Etc. 

ing retorts, putting 
pieces, making up all a — a Ss blast furnaces 
ed ready for Economic 
PRICE LIST. 
In Casks, 400 to 800 pounds, a at ty per pound 
Cc.L. GHROULD & CO., 


HENRY MAURER & SON, 
ETORT WORK 
Glay Gas Ketorts, 
GEROULD'S IMPROVED RETORT CEMENT. 
N. 3d & Prospect Avs., Mt. Vernon, N.W- 


(ESTABLISHED 1856.) 

WORKS, Perth Amboy, N. J. 
BENCH SETTINGE, 
A vement of great value for patching on mouth- 
and thorough in its work. ‘Fully, warrabted 00 stick. 

In Kegs less than 100 “ rel 5 bd 
Western Agent, H. T. GEROULD, Centralia, Ils. 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Building, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK WKS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 








We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 





THOS. SMITH, Prest. AvGusT LAMBLA, Vice-Prest. & Supt 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Sed and Buff Ornamental Tiles and Chim- 
mey Tops. Baker Oven Tiles 13x 13x32 
and 10x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sole Agents for New England States. 

















Rine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 


ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 


and of Gas Cooking and Heating Appliances. 


A. M. CALLENDER & CO., 32 Pine Street, N. Y. City. 
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FRED. BREDEL, 6.E., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 





Recuperative Furnaces, Purifying Machines, 


x (as Apparatus. x 





No. 118 Farwell Avenue, Milwaukee, Wis. 








GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short Hotice. 


J. P. WHITTIER, 


70 Rush St., Near Division Ave., Brooklyn, N. Y. 








The Cas Engineer’s 
Laboratorv Handbook. 


By JOHN HORNBY, F.I.C. 
Price, $2.50. 
A. M. CALLENDER & co., 32 Pine Street N. Y. City 


GREENOUGHE’S 


“DIGEST OF GAS LAW” 


Price, 35.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gat 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has eve: 
been published in this country, and is most com 
plete. Handsomely bound. Orders may besent { 


A. M. CALLENDER & CO.. 32 Pime St.. N.% 





FLEMMING’S ; 
Generator-Gas Furnace 
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Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 


_rcaerenawecame 








| AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A. M. CALLENDER & C). 
32 Pine Street, N. ¥ 








The Miner Street Lamps, 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 


BINDER sa the JOURNAL. 


— 
DURABLE. 


LIGHT. 


SIMPLE 
CHEAP. 


HANDSOME. 


Price, $1. 





A.M. Callender 
& Co., 


32 Pine st., 
N.Y. City. 








MANUFACTURERS OF 
Globe Lamps, 
FOR 
Streets, Parks, Public 


Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


Office and Salesroom, 


39 & 41 W. Broadway, New York City. 


Gas Companies and others intending to erect Lamp 








and Posts will do well to communicate with us. 














Parson's Steam Blower, 


fOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES, 


These devices are all first-class. They will be sent to anv responsible party for trial. 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


H. E. PARSON, Supt.. 621 Broadway, N. Y. 


No saic 
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DAVIS & FARNUM MFG. CO. 


WALTHAM, MASS. 
PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 





















Single, Double and Triple- 
Lift 


Gasholders 


of any Capacity. 


Tubular, Pipe and Sinuous 
Friction 


_ Condensers 


of all Sizes. 








Steel Tanks 
for Gasholiders. 


PURIFYING BOXES, CENTER SEAL 
OR VALVE CONNECTIONS. 


Iron Roof Frames 
and Floors. 


"BENCH WORK, REVERSIBLE LIME 
TRAYS. 














SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


— ALso — 


GAS AND WATER PIPE, FLANGED PIPE, 
Sugar House Work, and Special Castings of all Description. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 











Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a mew Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD &CO. 


BALTIMORE, MD. 














Triple, Double & Single-Lift 


GASHOLDERS. 


PURIFIERS. 











CONDENSERS. 











‘Tron Holder Tanks. 





Scrubbers. 











ROOF FRAMES. 





Bench Castings. 








Girders. y es 
OIL STORAGE TANKS. 








Boilers. 











Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 








MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 
COMPUTER.  ° 2. When the required discharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 

3. When the required discharge and the length of pipe are given, the pressure corresponding to 
any diameter is at once found. 

4. Any suitable combination of the different factors of any problem, under all possible condi- 
tions, may be immediately found. 














CAS-FLOW 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $10.00, per Registered Mail. 


Where it can be seen and proved : 


A. M. CALLENDER & C0., 32 Pine St., N.Y., or WM. COX, C.E., Stapleton, N. ¥. 
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Millville, N. J. 
Poundrie«s and Works: { Florence as 
Camden, ‘ 


MANUFACTURERS OF 


CAST IRON PIPE 


SOLE MAKERS OF 


THE MITCHELL SCRUBBER 


(PATENTED) 








PURIFIERS, CONDENSERS, SCRUBBERS. 
THE HOPPER AUTOMATIC GAS GOVERNOR. 





R. D. WOOD & CO. 


400 Chestnut Street, PHILADELPHIA, PA. 


ENGINEERS, 
IRON FOUNDERS, 
MACHINISTS 


BUILDERS OF 


GAS HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks 
PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 
CUTLER’S 


PATENT FREEZING PREVENTER 
FOR GAS HOLDER CUPS. 


: 








ac her 
THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 








SENCH WORK. PLATE GIRDERS. 
IRON FLOORS AND ROOFS. 


+ HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HY™RAULIC WORK 


Lamp POSTS, VALVES, ETC. 








ISBELL-PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. ° 


245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts., Newark, N. J. 








or+r FRR 


one 


2% ae, Samak 





The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


"TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 





BUILDERS OF 


Gas HEtolders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 








ILLUMINATING GAS! FUEL 


THE LOOMIS PROCESS. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 


Henry Disston’s Son’s Saw Works, Tacony, ’Pa. 


The Cheapest Gas Generating System in the World. 


Plans and Estimates Furnished. 


BURDETT LOOMIS, 


Hartford, Conn.) 


GAS! ‘To Gas Companies. 


We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. 


Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 





oOo. A. GEFRORAER, 
248 N. Sth 8t., Phila., Pa. 
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GAS WORKS anathema ete: AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 











M4 


x x LAK RIPON 





Established 1851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


od Ly / AS, THE STACEY MANUFACTURING 60. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames; 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio- 


Basaran Siasead Page's Sons, 


Sole Agents for 


The “Standard” Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids, 


The Berlin Center Valve: Sava Contractors for Ammoniacal Liquor. 
No. 69 Wall Street, New york City. 


GEORGE R. ROWLAND, H. C. SLANEY, T. G. LANSDEN, 


Draughtsman and Constructing Engineer, Gas Hneinee nr Consul ing and Contracting Gas Engineer 


_ Reltsaaienc ees a00 Speciitetens tie Bey Ho rks (Coa 
Drawings, Specifications and Estimates furnished for the con .¥. 
struction of new works oF alteration of old works. Special 466 Sixth Street, Brooklyn, N. Y r Water Gas), and for Extensions or Alterations. 


tion given to Patent Office drawings. Plans, Specifications and Estimates furnished for New 
Office, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. Security Bidg. (Room 206), St. Louis, Mo. 


WM. HENRY WHITE, 


Wo. 32 Pine Street, - -- New York City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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(842 « feily & Fowler, = 1895 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 














Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


Successors to HERRING & FLOYD, 
JAMES R. FLOYD & SONS, “oregon tron Works, 
: West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, My ee and Half Regenerative Furnace Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tn useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 




















INTERESTING TO GAS MANUFACTURERS! 


Wilke China Kiln. 


For Firing Decorated China 
with Illuminating Gas. 


AWARDED THE HIGHEST HONORS, MEDALS 

AND DIPLOMAS AT THE WORLD'S 
COLUMBIAN EXPOSITION. w 

Many Valuable Improvements 
added to this Kiln in 

the Last Year. 


Not a Toy, but a Practical 




















6 - fs / a Vy, at ‘ 8 Wa 

a - : Has Never Failed to Give Satisfaction. ee tH! ms 

) Guaranteed to fire China sue. ; 

yi 2 : cessfully, and without any dis- Cr anes, 

3 i, _ coloration from fuel used. | Water and Gas Pipe. 
~~ T, * : d t Der upeciet inturiaation and prices, write to 
sang oO pa ay “or @\ The Addyston Pipe and Steel Co., 


Cincinnati, O. 





PaRsethy wise pay oabees tea | a 
SAEED CIE |e. cn eerie aie tae 
. descriptive circular. Address 9 Mo Xe y: 
T F. A, WILKE, CONSULTING AND CONSTRUCTING 


Richmond, ind. ___/ GAS Engineer and Contractor. 














a am . 
The Gas Engineer's Laboratory Handbook. {contracts taken forall Appliances 


By JOHN HORNBY, F.1.C. Price, $2.50. required at a Gas Works, 
A. M. CALLENDER & CO., - - No. 32 Pine Street, New York City. Either for New Works or Extensions to Old Plants. 
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GAS AND WATER PIPES. 





GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 








JOHN EF"Ox, 


160 Broadway, N. Y. 





CAST TRON GAS@WATER PIPE 


SPECIAL CASTINGS, FLANGE PIPE, 
FIRE HYDRANTS, STOP VALVES, 
LAMP POSTS, Etce., Etc. 


General Foundry and Machine Work. 


WARREN FOUNDRY 


Established 1856. 





AND MACHINE CO., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


Y CAST IRON WATER AND GAS PIPE, 


FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto 





M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 





Ofice, Corbin Building, 192 Broadway, N. Y. 











GEORGE ORMROD, Manger. & Treas., Emaus, 
JOHN DONALDSON, Prest , Betz Bidg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, FA 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL GASTINGS 


R WATER AND GAS. 
Alse, vuanem PIPE, LAMP POSTS, Etc. 











1894 DIRECTORY 1894 


OF pamenemnrasinenpeateuretel ae COMPANIES 


Price, 


A. M. CALLENDER 


& CO. - - 


$5.00. 


No. 32 Pine Street, New York. 








———_—_— 


N.Y. AGENCY, | 


bart Lamp Mt. , | ame re 


wen *: Broadway, "a ' pert 
New York City.) =i furts 


Telephone, 1125 Courtlandt. 








Special 








Factory 
and Office 


» | Erte, Pa. 





| ESTIMATES FURNISHED 
ON APPLICATION. 





METRIG METAL Go., 


MANUFACTURERS OF 


fry (as Meters 


FOR ALL KINDS OF SERVICE. 





Attention Paid to 


REPAIRING METERS OF ALL MAKES. gan 





Aqts.. McELWAINE-RICHARDS CO., 62.8 64,W. Maryland St., Indianapolis, ind 
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NATELAN IHL TULLs, 


153 Franklin St., ‘Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


4 Test and Experimental Meters, Pressure Registers, Pressure Gauges. 
apenas sone we METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is enabled to furni 
eee And answer orders Apparatus for the Chemical Testing of Gas and Gas Liquor. 

















CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. ' CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Fron; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 











CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 
“Success” and “Perfect” Cas ‘Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Gonsumers’ and Station Meters, 
Standard Photometrical#«Analytical Gas Apparatus 


‘*Sun DIAL” Gas CooKING AND HEATING STOVES. 


Particular attention given to Repairing GEORGE B. EDWARDS, Agent, 
Meters and Scientific Apparatus. ... . 113 Chambers Street, N. Y. City. 























: : Management of 
The American Gas Engineer aie ii 
and. Superintendent's Handbook. ......022700%...... 


By WM. MOONEY. The Chemistry of 








gees Pases, Full Gilt Morocco. Price. $8.00. | Illuminating Gas. 





By NoRTON H. HUMPHRYS. Price, $2.40. 


A. M. CALLENDER & co... 32 Pine St., N. Y. As M, CALLENDER & CO., 3 Pre St., N. Y. Crry. 
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GAS METERS. GAS METERS. GAS METERS. 

















WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFIELD, Sec. and Treas. 


THE AMERICAN METER CO. 


Established |834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


A i 
BManufactorices: GAS STOVES. Peal PP et pret ts rs 
SUGG@’S “STANDARD” ARGAND BURNERS, nton Street, Chicago. 
ee sa “es ae habe SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
22d Sts., Phila. 


Wet Meters, with Lizar’s “Invariable Mcas:ring”? Drum. 222 Sutter Street, San Francisco. 


(Established 1848.) 


(Jas Meter Manufacturers 
1339 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 


D. McDONALD & CO., 


EBastablished 1854. 











atte A 








154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


= Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., La. 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


' Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 











r 








Catalogues, Plans andj Estimates Furnished upon Application. LOWE WATER GAS APPARATUS, MERRIFIELD-WESTCOIT-PEARSON SETTING 
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OTTO GAS ENGINE WORKS, 


33d and Walnut Streets, Philadelphia, 
New York, (8 Vesey St. Boston, 19 Pear! St., Chicago, 245 Lake St., 


Occupies this space every alternate week, 


JOHN J. GRIFFIN & Co., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago. 
‘WM. 8. GRIBBEL, Manager. | FREDERICK WAUGH, Manager. 
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MANUFACTURERS OF 


la B\ STATION METERS, 


mn) or 


wath CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Ete. 






a 








OUR SPECIAL NATURAL GAS METER 
Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 


* This Meter is an un- 














. BLMPLE . 





qualified success in 








Great Britain. 


DURABLE 4 








Its simplicity of con- 








. ACCURATE 


struction, and the 














positive character of 





RELIABLE 





the service performed 








All Parts 


Interchangeable 


by it, have given it 











pre-eminence. 











Needs only the care chines an a ordinary Meter. Saves MONEY, TIME and 
CONSUMERS, ” Dispenses with “DEPOSITS” and increases OUTPUT. 


